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FOREWORD 

This   s tudy  w a s  performed  by  the  Program  of   Pol icy  Studies   in  

Science  and  Technology  of The  George  Washington Univers i ty  as p a r t  

of t h e   J o i n t  DOT-NASA Civi l  Aviation  Research  and  Development  Policy 

Study,  under NASA c o n t r a c t  number NSR 09-010-06.9. The  most i n t e n s i v e ,  

bas ic   phase   o f   the   s tudy  was ca r r i ed   ou t   ove r   t he   pe r iod   o f   Apr i l  

through  August,  1970, a f t e r  which a major   report  w a s  submi t t ed   t o   t he  

J o i n t  Study on September 1 for   in te rna l   use .   Dur ing   the   per iod   f rom 

September 1, 1970,  through  April  30,  1971, work was performed  (a)   to  

grea t ly   condense   the  material i n   t h e  September 1 r e p o r t   t o   f a c i l i t a t e  

i t s  pub l i ca t ion  and (b )   t o   pu r sue   t he   ana lys i s  of t he   p rac t i ca l   imp l i ca -  

t i o n s  of t h e   s t u d y   f i n d i n g s   f o r  R&D dec i s ions .   Th i s   r epor t  is t h e  

combined product  of  the la t ter  two e f f o r t s .  

The cont rac t   moni tor   for   the   Jo in t   S tudy  w a s  M r .  S tanley Smolensky 

of t h e   O f f i c e  of   Pol icy  Planning,   Nat ional   Aeronaut ics  and  Space  Adminis- 

t r a t i o n .  M r .  Smolensky ' s   cons t ruc t ive   sugges t ions   and   unfa i l ing   in te res t  

throughout   the  s tudy were ve ry   bene f i c i a l  and s ince re ly   apprec i a t ed .  

A f u l l   l i s t i n g  of t h e   p e r s o n n e l   c o n t r i b u t i n g   t o   t h i s   s t u d y  is 

presented as Appendix B. 
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TABLE  OF  CONTENTS 

Page 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

1 . 

2 . 

3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 

PART I . IDENTIFICATION AND DISCUSSION OF MAJOR  POLICY  ISSUES 

Social  Impacts of Future  Short-Haul  Interurban 
Air  Transportation  Systems . . . . . . . . . . . . . . . . . . .  5 

Economic  Considerations  in  Federal  Support  for 
Civil  Aviation  R&D . . . . . . . . . . . . . . . . . . . . . . . .  39 

Population  Distribution  and  Regional  Development . . . . . . . . .  55 
Federal  Perspectives  and  Roles  in  Civil  Aviation . . . . . . . . .  63 
STOLports.  Rim.ports.  and  Expansion  of  Existing  Airports . . . . .  79 
Perturbations of the  Natural  Environment . . . . . . . . . . . . .  101 
Aircraft  Noise . . . . . . . . . . . . . . . . . . . . . . . . . .  109 

Behavioral  and  Sociological  Factors . . . . . . . . . . . . . . . .  123 
International  Aspects of Civil  Aviation . . . . . . . . . . . . . .  135 

PART I1 . MAJOR  SOCIAL  IMPACT  FINDINGS  AND  THEIR  IMPLICATIONS 
FOR  FEDERAL  ACTION 

Introductory  Comments . . . . . . . . . . . . . . . . . . . . . .  151 

1 . Need  for  Increased  Federal  Action in  Transportation . . . . . . .  157 
. . . . .  2 . Necessity  for  Innovative  Improvements  in  Civil  Aviation  161 

3 . Importance of Aviation  Interfacing  with  Ground  Transportation . . 165 
4 . Urgency of the  Aircraft  Noise  Problem . . . . . . . . . . . . . .  169 

. . . . . . . . . . .  5 . Increasing  Lead  Times in Airport  Development  175 

6 . Need  for  Environmental  Planning in Aviation  System  Design . . . .  179 

V 



TABLE OF CONTENTS (Continued) 
Page 

7 . Importance of Civil Aviation to Population Distribution 
and Regional Development . . . . . . . . . . . . . . . . . . . .  185 

8 . Usefulness of STOL Systems  for Interurban Travel . . . . . . . . .  189 
9 . Economic Importance of Civil Aviation . . . . . . . . . . . . . . .  193 

FOOTNOTES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  197 

APPENDIX A . Social Impact-Related  Areas Needing Further Study . . .  A-1 
APPENDIX B . GWU/CARD Study Personnel . . . . . . . . . . . . . . . .  B-1 

vi 



LIST OF TABLES 

Page 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Social  Impact  Considerations  for  Short-Haul  Interurban 
Aviation:  Initiation  and  Planning . . . . . . . . . . . . . .  35 

Social  Impact  Considerations  for  Short-Haul  Interurban 
Aviation:  Implementation . . . . . . . . . . . . . . . . . .  36 

Social  Impact  Considerations  for  Short-Haul  Interurban 
Aviation:  Operation . . . . . . . . . . . . . . . . . . . . .  37 

Composition of the  GNP:  Selected  Industry  Groups . . . . . . .  44 
The  Relationship  of  Civil  Aviation  to  the  Transportation 
Industry  and  the  Gross  National  Product. . . . . . . . . . . .  45 

Subsidy  to  the  Civil  Aviation  Industry  versus  Total  Business 
Taxes  Paid  by  the  Civil  Aviation  Industry . . . . . . . . . .  50 

Major  Urban  Regions:  Growth  and  Projection,  1960 to 1980 . . .  58 
Land  Use  Campatibility  for  Airports . . . . . . . . . . . . . .  87 
.Noise-Sensitive  Land  Uses  Located  Within  Current  and 

Projected  Zones of High  Noise  Exposure--NEF  30 . . . . . . . .  88 
Noise. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121 

United  States  Receipts  and  Payments  for  International  Air 
Transportation,  1947  to  1969 . . . . . . . . . . . . . . . .  139 

Aerospace  Industry--Total  Sales  and  Exports of 
Civilian  Products . . . . . . . . . . . . . . . . . . . . . .  141 

U.S.  Civilian  Aircraft  Exports  by  Type . . . . . . . . . . . .  142 
Total  U.S.  Exports  and  Exports  of  Civilian  Products 
of  U.S.  Aerospace  Industry . . . . . . . . . . . . . . . . .  144 

vii 



LIST OF ILLUSTRATIONS 

1. Labor   P roduc t iv i ty   i n   t he  Civil Aviation  and  Railroad 
. I n d u s t r i e s  Compared: H i s t o r i c a l ,  1958-68 . . . . . . . . . . 48 

2. Labor   Product ivi ty  i n  t h e  Civil  Aviation  and  Railroad 
I n d u s t r i e s  Compared: P ro jec t ed ,  1970-95 . . . . . . . . . . 49 

3 .  Economic Aspects of t he   C iv i l   Av ia t ion   Indus t ry ,   1970 :  
Employment Impacts . . . . . . . . . . . . . . . . . . . . . 51  

4 .  Economic Aspects of t h e  Civi l  Aviation  Industry,   1985: 
Employment Impacts . . . . . . . . . . . . . . . . . . . . . 52 

5.   Hierarchy of Findings . . . . . . . . . . . . . . . . . . . . 152 

viii 



INTKODUCTION 

Th i s   r epor t  summarizes t h e   r e s u l t s   o b t a i n e d   i n  a s tudy   o f   soc i a l  

impacts of c iv i l  aviation  conducted  by The Program  of  Policy  Studies 

i n   S c i e n c e  and  Technology  of  The  George  Washington University. The 

s tudy was sponsored   j o in t ly  by the U . S .  Department  of  Transportation 

and the  Nat ional   Aeronaut ics   and  Space  Adminis t ra t ion,  as p a r t   o f   t h e i r  

Joint   Civi l   Aviat ion  Research  and Development Policy  Study. The parent  

s tudy i s  f r e q u e n t l y   r e f e r r e d   t o   i n   a b b r e v i a t i o n  as the "CARD Study," 

and the re fo re   t he   a s soc ia t ed   s tudy  by  The  George  Washington Univers i ty  

(GWU) w i l l  be   abb rev ia t ed   he re in  as t h e  "GWU/CARD Study." 

The p r ime   r e fe rence   fo r   de t a i l ed   p re sen ta t ion  of soc ia l   impact  

f ind ings ,   d i scuss ion   thereof ,   documenta t ion ,  and d e s c r i p t i o n  of GWU/CARD 

Study  methodology i s  a r epor t   en t i t l ed   Soc ia l   Impac t s  of C iv i l   Av ia t ion .  

Published  September 1, 1970, the   p r ime  repor t  w a s  i n t e n d e d   f o r   i n t e r n a l  

use  by CARD Study  personnel ;   copies   therefore  are n o t   a v a i l a b l e   i n  

s u f f i c i e n t  numbers fo r   gene ra l   d i s semina t ion ,   a l t hough   cop ie s  are avail- 

ab le   fo r   examina t ion  i n  the o f f i c e s   o f  The  Program  of  Policy  Studies.  

The p resen t   r epor t   has   t he re fo re   been   wr i t t en   fo r   pub l i ca t ion  as a 

p u b l i c l y   a v a i l a b l e  document  which serves both  the  fol lowing  purposes:  

0 Presen ta t ion  of a condensed  review  of  the "Major Pol icy   I ssues"  

i d e n t i f i e d  and  addressed i n   t h e   p r i m e   r e p o r t ,   w i t h   i n t e g r a t i o n  

of s a l i e n t   r e l a t e d  material o r ig ina l ly   con ta ined   i n   suppor t ing  

papers   generated  during the GWU/CARD Study. 
. I  

1 
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0 I d e n t i f i c a t i o n  of the i m p l i c a t i o n s   f o r   a p p r o p r i a t e   f e d e r a l  

action  which  f low  from  the  major  "Social   Impact  Findings" 

summarized i n   t h e   p r i m e   r e p o r t ,  

P a r t  I o f   t h e   p r e s e n t   r e p o r t   d e a l s  with t h e   f i r s t  area, P a r t  I1 

with  the  second.   In   keeping with t h e  summary na tu re   o f  the present  

r epor t ,   t he re   has   been  some reo rgan iza t ion  and conso l ida t ion  of items, 

as compared t o   t h e i r   a p p e a r a n c e   i n   t h e   p r i m e   r e p o r t .   I n   p a r t i c u l a r ,  

bo th   t he   Po l i cy   I s sues   and   t he   F ind ings   have   been   r educed   i n  number 

from t e n   t o   n i n e ,   b u t   t h i s  is t h e   r e s u l t   o f   c o n s o l i d a t i o n   r a t h e r   t h a n  

de le t ion .  

The Major   Pol icy  Issues   focus upon bas ic   ques t ions   which   the   po l icy  

maker n e e d s   t o   c o n s i d e r   i n   f e r r e t i n g   o u t   t h e   b a s e s   o f  a s o c i a l l y   d e s i r -  

a b l e  and e f f e c t i v e  c i v i l  a v i a t i o n  R&D policy,   whereas   the  Social   Impact  

Findings  represent   general   answers  as t o   f a c t o r s   w h i c h   h a v e   p o t e n t i a l l y  

impor tan t   soc ia l   impl ica t ions   for   po l icy .   Thus ,   the   Pol icy   I ssues   and  

the   F indings   p rovide  two d i f f e r e n t ,  complementary  viewpoints  on  the 

broad area of s o c i a l   i m p a c t s   o f   c i v i l   a v i a t i o n .  It should  be  noted,  how- 

e v e r ,   t h a t  a given  Finding i s  - n o t   t h e  "answer1' t o  a p a r t i c u l a r   P o l i c y  

I s sue :   r a the r ,   t he   F ind ings   t aken  as a group  coalesce  out  of  consideration 

of a l l  t he   Po l i cy   I s sues  as a group.  Thus,  any  given  Finding  can  typi- 

ca l ly   be   s een  as a thread  which  runs  through a number o f   t he   Po l i cy  

Issues--and  by  the same token ,   any   g iven   Pol icy   I ssue   genera l ly   bears  

on a number of the   F indings .  

The Po l i cy   I s sues ,   t hen ,   de r ive  from  and r e f l e c t   v a r i o u s  realms i n  

which s o c i a l   g o a l s  may b e   e s t a b l i s h e d   w i t h   r e g a r d   t o  the r o l e   o f   c i v i l  
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a v i a t i o n ;  the F ind ings   h igh l igh t  areas of  endeavor i n  which  federal  

a c t i o n  can af fec t   ach ievement   o f   these   goa ls .   Clear ly ,  i t  is from 

discuss ion   of  the latter t h a t  i t  is  p o s s i b l e   t o   d i s c e r n   c a n d i d a t e  areas 

f o r   f e d e r a l  R&D a c t i v i t y  which are j u s t i f i a b l e  on social-impact 

grounds,  and the d i s c u s s i o n   i n   P a r t  I1 is or ien ted   p rec ise ly   toward  

such   an   ident i f ica t ion   of   b road  "Basic Federal  Undertakings." 

F ina l ly ,   the   wording  of the  preceding  paragraphs  should  be  noted 

c a r e f u l l y ,  lest t h e   r e a d e r   s e e k   t h i n g s   i n   t h i s   r e p o r t  which are not  

present.  For  example, GWU cons ide r s   t he   Po l i cy   I s sues  and  Findings 

d i s c u s s e d   h e r e i n   t o   b e   h i g h l y   r e l e v a n t  and impor tan t   for   es tab l i shment  

of c i v i l  a v i a t i o n  R&D po l i cy ,  and has documented the  sources   of  i ts  

conclus ions   bo th   here in  and--in g rea t e r   de t a i l - - in  i t s  prime  report ,  

Social   Impacts   of   Civi l   Aviat ion.  However, it is by  no  means  claimed 

t h a t   t h e   s o c i a l   c o n s i d e r a t i o n s  s o  i d e n t i f i e d  are exhaust ive;   indeed,  

Appendix A summarizes areas iden t i f i ed   du r ing   t he   cour se   o f   t he  GWU/ 

CARD Study i n  which f u r t h e r   s t u d y  is needed.  Another  important  point 

t o   b e  emphasized is t h e   f a c t   t h a t   t h e   P o l i c y   I s s u e s   r e f e r   t o  "realms 

i n  which s o c i a l   g o a l s  may be   es tab l i shed ' '   ra ther   than   to   goa ls   which  

ac tua l ly   have   been   es tab l i shed .  It should   no t   be   in fer red   f rom  the  

d iscuss ion   of  any po ten t i a l   goa l   he re in   t ha t   such  a g o a l   h a s ,   i n   f a c t ,  

been   es tab l i shed  by t h e  CARD Study  or  by t h e   f e d e r a l  government  gener- 

a l l y ,   e x c e p t   w h e r e   s p e c i f i c   l e g i s l a t i o n   o r   r e g u l a t i o n s  are quoted. 
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PART I 

I D E N T I F I C A T I O N  AND D I S C U S S I O N  OF MAJOR POLICY I S S U E S  
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PART I. IDENTIFICATION AND DISCUSSION OF MAJOR  POLICY  ISSUES 

1. SOCIAL  IMPACTS  CF  FUTURE  SHORT-HAUL  INTERURBAN  AIR 
TRANSPORTATION  SYSTEMS 

SUMMARY: Short-haul  interurban  aviation  systems  are  considered 
in  relation  to  anticipated  overall  transportation  needs in 1985, 
with  particular  attention  to  short  take-off  and  landing  (STOL) 
systems.  The  broad  prospects  of  aviation  are  compared  with  those 
of  ground  transportation  and  telecommunications,  by  analyzing  the 
abilities  of  alternative  systems  to  provide  needed  service  char- 
acteristics. ' The  social  impacts  of  short-haul  interurban  aviation 
systems  are  examined  from  the  standpoints  of  economics,  politics, 
human  behavioral  factors,  urban  and  regional  development,  and  the 
physical  environment.  These  factors  are  considered  with  respect 
to  three  distinctive  stages  in  the  social  impact  process:  system 
initiation,  system  implementation,  and  system  operation.  It  is 
concluded  that  STOL  aviation  systems  could  meet  important  needs 
in  the  short-haul  realm,  but  that  the  center-city  STOLport  concept 
is  not  the  proper  focus  for  such  systems. 

Introduction 

The  discussion  below  focuses  upon  the  following  specific  questions: 

From ~ ~~~ ". a  fLu=nctional  standpo~int,-what  are  the  more  promising  civil  aviation 

systems- ~.. ~~ " . " for - - sho~rtzha-ul . .. . . . . . ~interurka-n ~~~ transportatio~n  in 1985 and  beyond?  What 

are  the . ~.~ salient  social-impacts  of  such  functionally  promising  systems? 

The  GWU/CARD  Study  ha,s  defined  possible  advanced  aviation  technolo- 

gies  for  consideration  in  relation  to  both  passenger  and  cargo  needs. 

Within  the  passenger  realm,  the  commercial  categories  which  have  been 

1 1  
' [  

defined  are  Long-Haul  International,  Long-Haul  Domestic,  Short-Haul  Inter- 

urban  and  Short-Haul  Intra-Urban.  General  aviation  has  also  received 

attention  in  the  GWU/CARD  Study. 
B 

All of  these  systems  have  significant  implications  in  terms  of  poten- 

5 
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t i a l  s o c i a l  impacts--both p o s i t i v e  and  negative--and much w a s  learned  

during the course  of t h e   s o c i a l   i m p a c t   s t u d y   t h a t  is a p p l i c a b l e   t o  a l l  

these sys tems,   in   vary ing   degrees .  However, p a r t i c u l a r   a t t e n t i o n  was 

focused upon t h e  Short-Haul  Interurban  systems  under  consideration  by 

t h e  GWU/CARD Study,   because  such  systems  represent  a p o t e n t i a l l y   v e r y  

impor tan t   depar ture   f rom  cur ren t   av ia t ion  service emphases,  and  because 

t h e i r   n a t u r e   a s s u r e s   t h a t   t h e y  would spawn a g r e a t  many soc ia l   impacts  

which are l i k e l y   t o   t y p i f y   a v i a t i o n   i n   g e n e r a l .  

The fo l lowing   d i scuss ion   t he re fo re   focuses  upon t h e  Short-Haul 

In t e ru rban   av ia t ion   sys t em  concep t ,   w i th   pa r t i cu la r   r e f e rence   t o  STOL 

technologies .   In  so  doing, i t  draws  upon t h e   a p p l i c a b l e   p o r t i o n s  of 

t h e  more genera l   soc ia l   impact   resu l t s   p resented   th roughout   the  rest 

of   the   p resent   repor t ,   and   appl ies  them i n   c o m b i n a t i o n   t o   t h i s   o n e  

p a r t i c u l a r   t y p e  of  system. 

I n t e r c i t y  A i r  Transportat ion:   1970  Status   and  Trends 

There are p resen t ly   3 ,202   a i rpo r t s ,  27 h e l i p o r t s ,  and 74 seaplane  

f a c i l i t i e s   i n   t h e   N a t i o n a l  System  (those  having FAA towers).   In  1963 

t h e r e  were 29.2 m i l l i o n   a i r c r a f t   o p e r a t i o n s  a t  a i r p o r t s   w i t h  FAA con-- 

t r o l  services. By 1969 t h a t  number had r i s e n   t o ' 5 5 . 9   m i l l i o n .  

P r a c t i c a l l y  a l l  ma jo r   a i rpo r t s  are e i t h e r   a l r e a d y   s a t u r a t e d   o r  

are r a p i d l y  becoming so.  Major  hub a i r p o r t s   s u c h  as O'Hare (Chicago), 

Logan (Boston),  Hopkins  (Cleveland), La Guardia  and Kennedy (New York), 

Lambert (St.   Louis)  and Los Ange les   In t e rna t iona l   p re sen t ly   expe r i ence  

a i r c r a f t   o p e r a t i o n s  beyond t h e i r   p r a c t i c a l   a n n u a l   c a p a c i t y  ("Pancap"); 

y e t   f u t u r e   p r o j e c t i o n s   i n d i c a t e   c o n t i n u e d   i n c r e a s e s   i n   t r a f f i c   a n d  con- 
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gest ion.   Airports   around medium-sized  hubs  such as Memphis, Tampa/ 

S t .   Pe t e r sburg ,   Buf fa lo /Niaga ra   Fa l l s ,   Sa l t  Lake City,   Tulsa  and 

Tucson are p ro jec t ed   t o   expe r i ence  phenomenal air  t r a f f i c  growth 

ove r   t he   nex t   10   yea r s ,   w i th  air  t r a f f i c  more than   doub l ing   i n  most 

ins tances .  

The presence  of  such  congestion is i n   l a r g e   m e a s u r e   d u e   t o   t h e  

f ac t   t ha t   t he   ma jo r i ty   o f   t he   na t ion ' s   popu la t ion   r e s ides  on a small 

f r a c t i o n   o f   t h e   t o t a l   l a n d  area: Two-thirds  of  the  population  of 

America is concen t r a t ed   i n  233 metropol i tan  areas. Migra t ion   t o  

these   popula t ion   cen ters   cont inues   apace ,   assur ing   tha t   popula t ion  

p res su res  w i l l  c o n t r i b u t e   t o  a worsening  of   congest ion  in   the  future .  

Thus, t h e   c a p a c i t y  of e x i s t i n g   a i r p o r t s ,   e s p e c i a l l y   t h o s e  near the 

l a rge r   me t ropo l i t an  areas and i n   t h e   v i c i n i t y  of  medium-sized  hubs, 

needs   t o   be  augmented i n   o r d e r   t o  accommodate i n c r e a s i n g   t r a f f i c .  In 

add i t ion ,   s eve ra l   me t ropo l i t an  areas need t o   c o n s t r u c t  new a i r p o r t s  

i f   t h e y  are t o  relieve present  congestion,  improve a i r  s e r v i c e  and 

meet f u t u r e  demands. 

The magn i tude   o f   t he   t r a f f i c   p re s su res  on t h e   n a t i o n ' s   a v i a t i o n  

system is magnif ied  even  fur ther  by t h e   f a c t   t h a t   a v i a t i o n ' s   s h a r e  of 

the   overa l l   passenger   marke t   has   been   growing   rap id ly   in   recent   years ,  

whereas   surface modes have   been   e i the r   dec l in ing   o r   ho ld ing   rough ly  

cons tan t .  Over the p a s t  two d e c a d e s , t h e   i n t e r c i t y  travel market   ( in  

passenger-miles)  served  by  the  four  prinicpal modes has  evolved as 

fo l lows  : 
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Percentages 
1950 - 1970* 

Auto 

6+ 1+ Rail 

87 86 

2+ lo+ A i r  

4+ 2+ Bus 

*Extrapolated  from  1968 

Source:   Transportat ion  Associat ion  of  America, Transpor ta t ion  
Facts  and  Trends,   Fifth  Edition,  1968. 

A t  t h e  same time, ave rage   a i rbo rne   s t age   l eng ths   have   been  

i n c r e a s i n g ,   p a r t i c u l a r l y   f o r   l o c a l  service carriers whose market 

f a l l s   w i t h i n   t h e   s h o r t - h a u l   i n t e r u r b a n   d i s t a n c e  class. Whereas 

about   one  quarter  of a l l  domestic travel over  500 miles is  by air, 

the   percentage   rap id ly   dwindles  a t  ranges   be low  th i s  level and is  

ins ign i f i can t   fo r   d i s t ances   unde r   100  miles. 

Such s tage   l ength   g rowth   t rends  may indicate   an  impending vacuum 

i n   s h o r t - h a u l   a v i a t i o n  services w i t h i n   t h e   n e x t  f e w  y e a r s ,  similar t o  

that which  has  already  developed  in  interurban  public  ground  transpor- 

ta t ion .   In   the   absence   o f   de l ibera te   counterac t ing   measures ,   evolu-  

t ionary   t rends   could   conce ivably  leave the   au tomobi le  as the only 

s i g n i f i c a n t  means of s h o r t - h a u l   i n t e r c i t y  t ravel  a decade   or  so  hence,  

p r i o r   t o   w i d e s p r e a d   a v a i l a b i l i t y  of new high  speed  ground  t ransportat ion 

sys tems.   Unfor tuna te ly ,   migra t ion   to   met ropol i tan  areas w i l l  cont inue ,  

and demand f o r  highway capac i ty  w i l l  o u t s t r i p   t h e   s u p p l y .  The r e s u l t i n g  

i n c r e a s e   i n   c o n g e s t i o n  must l e a d   e i t h e r   t o   t h e   c o n s t r u c t i o n   o f  more high- 

ways (at a rate which w i l l  u l t ima te ly   be   unab le   t o   keep  up wi th  demand) 
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or  to  greater  emphasis  on  commercial  air  and  mass  ground  transpor- 

tation. 

If  innovative,  forward-looking  measures are  not  taken,  conges- 

tion  in  short-haul  intercity  transportation  will  have  become  nation- 

wide  in  scope  by  1985  or  before,  and  will be too  severe  for  success- 

ful  continuation  of  traditional  approaches.  The  immediate  problem 

is  thus  to  determine  which  major  innovations  should be fostered  by 

the  federal  government  in  order  both  to  augment  and  guide  the  growth 

of existing  systems  and  to  introduce  new  ones.  This  not  only  applies 

to  the  areas of civil  aviation  and  ground  transportation,  but  also 

requires  long-range  consideration  of  advanced  communication  technolo- 

gies,  since  these  may  ultimately  alter  the  need  for  many  trips  made 

primarily  for  informational  purposes. 

Major  advances  of  the  type  relevant  to  this  discussion  typically 

involve  federal  policy  to  further  the  public  interest.  Such  advances 

could  include: 

0 Introduction  of  new  systems  that  may  require  removal  of 

institutional  roadblocks  (such  as  might  be  imposed,  e.g., 

by  competing  municipalities). 

0 Accelerated  development  of  new  systems  (e.g.,  high  speed 

rail)  whose  implementation  would  otherwise  be  slower  than 

desirable  because  of  the  large  capital  investments  required. 

0 Pursuit  of  theoretically  promising  new  technologies 

requiring  considerable R&D efforts  and  demonstration  pro- 

jects, with attendant  risks  unacceptable  for  private 

industry . 
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The interdependence of a l l  modes o f   t r anspor t a t ion  must be  

t aken   i n to   accoun t   i n   any   ana lys i s  of alternative systems.  The 

eff icacy  and  value  of  a Short-Haul  Interurban c i v i l  a v i a t i o n  

system will depend t o   a n   e s p e c i a l l y   l a r g e  extent on the concur- 

rent  development  and  interfacing  with  efficient  urban  ground 

t ranspor ta t ion   sys tems.  More gene ra l ly ,   t he   fo l lowing   ca t egor i e s  

r e q u i r e   a t t e n t i o n   i f   t h e  a i r  passenger   t ransport   system is t o   b e  

planned  and  implemented t o   a c h i e v e  maximum e f f i c i e n c y :  

0 Airborne  schedul ing  to   a l low  interconnect ion  between 

f l i g h t s ,   i n c l u d i n g  commercial-commercia1 (route   over-  

l ap ,   t iming) ,  and  commercial-general  (commonality  of 

a v a i l a b l e   a i r p o r t s   t o   b o t h   s e c t o r s ) .  

0 In t ra -a i rpor t   p rocess ing ,   inc luding   connec t ion   wi th  

a i r p o r t  access l inks ,   passenger  movement ( a i rpo r t   l ay -  

o u t ,   d i s t a n c e ,   p e d e s t r i a n  assisters), and  baggage- 

handl ing.  

0 Airpor t   access ,   be tween   a i rpor t s  and  urban areas and 

between d i f f e r e n t   a i r p o r t s   s e r v i n g   t h e  same metropol i tan  

area. 

Poss ib l e  Major  Technological  Innovations:  1985-1995 

AVIATION: Of p a r t i c u l a r   i n t e r e s t   f o r   s h o r t - h a u l   i n t e r u r b a n   t r a n s -  

po r t  are STOL and VTOL a i r c r a f t .  The former are c l e a r l y   r e l e v a n t   f o r  

1985,   the la t ter  p robab ly   no t   un t i l  1995. 

Three   gener ic   ca tegor ies  of a i r p o r t s   h a v e   b e e n   c o n s i d e r e d   i n   t h i s  

s t u d y   w i t h   r e s p e c t   t o   t h e i r   r e l e v a n c e   f o r   c o n s i d e r a t i o n   i n   s h o r t - h a u l  
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i n t e ru rban  travel by 1985: 

0 Center-ci ty  STOLports. 

0 Metropo l i t an   d i s t r ibu ted  STOLports ("rim-ports") . 
0 Growth-center a i r p o r t s .  

These   t h ree   a i rpo r t  types h a v e   d i f f e r i n g   i m p l i c a t i o n s   f o r   a p p r o p r i a t e  

RSID. This  i s  t rue   no t   on ly   because   the   "miss ion   prof i le"   s t rongly  

a f f e c t s   a i r c r a f t   d e s i g n ,   b u t   a l s o   b e c a u s e   l a n d   c o n s t r a i n t s   a n d  

required  vehicle  performance  depend a g r e a t   d e a l  on a i r p o r t   l o c a t i o n .  

From a pure ly   func t iona l   v iewpoin t ,   there  are few s o c i a l  bene- 

f i t s   d e r i v i n g  from a center -c i ty  STOLport tha t   could   no t   be   ob ta ined  

equa l ly  w e l l  from a "rim-port"  located 3 t o  10 miles from t h e   c e n t r a l  

b u s i n e s s   d i s t r i c t .  Good ground  access would be   very   impor tan t   for  

the   r im-por t   bu t   the  same would be   t rue  of a cen te r - c i ty  STOLport, 

p a r t i c u l a r l y   s i n c e   t h e   m a j o r i t y  of i n t e r c i t y   d e s t i n a t i o n s  are not  

t o   t he   cen t r a l   c i t y   bu t   t o   su r round ing   communi t i e s . l   I n  a few major 

c i t i e s ,  t r u e  cen te r - c i ty  STOLports  would appear not   only  possible   but--  

from  the  isolated  viewpoint  of  such a c i ty- -h ighly   des i rab le   due   to  

spec ia l   geograph ica l   o r   o the r   f ea tu re s .  Rim-ports  appear more attrac- 

tive in the ma jo r i ty  of t h e   l a r g e r  c i t ies ,  however,   where  center-city 

STOLports  would be   o f   ques t ionable   func t iona l   va lue  and  would b e  vir-  

t u a l l y   i n f e a s i b l e  due t o   p o l i t i c a l  and other   non-technical   factors .  

As a r e su l t ,   t he   i n t roduc t ion   o f   cen te r - c i ty   po r t s  may no t   be   adv i sab le  

even where they are poss ib le ,   because  of t h e  undue inf luence   they   could  

exer t   on   the   des ign   ( inc luding   the   requi red   t echnica l   sophis t ica t ion)  

o f   t he  STOL system as a whole. 
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Growth-center a i r p o r t s   a p p e a r   t o   b e  a necessary,   though  not  

su f f i c i en t ,   f ac to r   wh ich   mus t   be   p rov ided   i f  many small communities 

are t o   r e a l i z e   t h e i r   g r o w t h   p o t e n t i a l .  

Ground access and   i n t r a -a i rpo r t   t r anspor t a t ion  are c r u c i a l  

f a c t o r s   a f f e c t i n g   t h e   v i a b i l i t y  of  short-haul travel, p a r t i c u l a r l y   i n  

a sys t em  o f   s emispec ia l i zed   a i rpo r t s   hand l ing   d i f f e ren t   t ypes  of air- 
" 

craf t .  ' 
GROUND TRANSPORTATION: A var ie ty   o f   in te rc i ty   h igh-speed   ground 

t r anspor t a t ion   sys t ems   cou ld   be   i n t roduced   t o  complement  and  compete 

wi th   av ia t ion .   These   i nc lude   no t   on ly   ro l l i ng - suppor t   ( r a i l )   sys t ems ,  

upgraded t o   o p e r a t e  a t  up t o  200 m.p.h., bu t   a l so '   t racked   a i r -cushion  

v e h i c l e s   o p e r a t i n g   i n   t h e  150-300 m.p.h. range. O f  even  greater   poten-  

t i a l  are tube  travel systems  which  would  permit  speeds  of 200-500 m.p.h. 

w i thou t   conce rn   fo r   obs t ac l e s   o r   wea the r   e f f ec t s .  

In   add i t ion   t o   t hese   " s t a t ion - to - s t a t ion"   sys t ems ,  a v a r i e t y  of 

' 'door-to-door"  systems  have  been  proposed,  ranging  from  the  auto-train 

(cross-country travel with  one 's  car on a t r a in )   t o   mu l t imoda l   sys t ems .  

The la t te r  combine t h e   c a p a b i l i t y   f o r   l o c a l  travel, under   ind iv idua l  

c o n t r o l   w i t h   i n t e r n a l   p o w e r ,   w i t h   t h a t   f o r   i n t e r c i t y  travel along 

special   guideways  with  automatic   control   and power obtained  f rom  the 

guideway.  Door-to-door  systems  tend t o   h a v e   r e l a t i v e l y  low c r u i s e  

speeds  (100  to 150 m.p.h.) but  minimize time l o s t   i n   c h a n g i n g  modes. 

TELECOMMUNICATIONS: Innovat ions i n  communications are l i k e l y   t o  

h a v e   a n   i n c r e a s i n g   r e l e v a n c e   t o   t r a n s p o r t a t i o n   i n   t h e   f u t u r e .   T h e s e  

might   eventual ly   include  systems  coalescing  out   of   picturephone,   cable  



t e l ev i s ion ,   r eco rd  service, and holographic  technology,  for  example: 

one can conce ive   o f   conferences   wi th   the   par t ic ipants   sca t te red  

around  the  globe,  viewing  each  other by holographic   p ro jec t ions  

and  exchanging  notes  by means of  input-output  terminals w i t h  

advanced   facs imi le   capabi l i t i es .  

Such t e c h n o l o g i e s   c e r t a i n l y  are no t   " ju s t   a round   t he  corner',' 

bu t  when and i f   t h e y  become r e a l i t y ,   t h e   e f f e c t  upon the   need   for  

cer ta in   types   o f   t ranspor ta t ion   p robably  w i l l  be  profound. Advanced 

communications  systems  could  thus  introduce a new degree  of  freedom 

in   dea l ing   w i th   t he   t r anspor t a t ion   p rob lem  be fo re   t he  end  of t h i s  

century.  

The Social  Environment: 1985-1995 

The soc ia l   impac t s  which w i l l  f low  from  introduction of new 

c i v i l   a v i a t i o n   s y s t e m s  w i l l  depend not   on ly  upon the   t echno log ie s  them- 

selves, b u t   a l s o  upon t h e   s o c i a l   c o n t e x t   i n t o  which  they are  introduced.  

Brief   ment ion  of   sal ient   factors   which w i l l  d i f f e r  from  those  of  today 

i s  t h e r e f o r e   i n   o r d e r .  

Migra t ion   f rom  rura l   to   u rban  areas w i l l  continue  through  1985 

and  beyond,  and  the  character of urban areas w i l l  change  markedly.  In 

many areas such as Washington-Baltimore,  San  Francisco-Oakland-San 

Jose,   and  Dallas-Fort  Worth, t h e   c i t y  as a d i s c r e t e   e n t i t y  w i l l  f ade  

as the   me t ropo l i t an  area merges i n t o  a growing m e g a l o p ~ l i s . ~  By 1985, 

60 percent   of   the   populat ion  probably w i l l  l ive  on less than  8 percent  

o f   t h e   t o t a l   l a n d  area. Indus t ry  will c o n t i n u e   t o  expand in to   suburban  

and  exurban areas. New a i r p o r t   f a c i l i t i e s   l o c a t e d  a t  natural   conglo-  



merat ion   po in ts  will spur   i ndus t r i a l   and   r e s iden t i a l   expans ion   i n to  

these   exurban   loca t ions .  

Pro jec ted   p .opula t ion   sh i f t s  will e n h a n c e   t h e   p o l i t i c a l  power 

of  urban areas and l e a d   t o  a r e d i s t r i b u t i o n   o f   f u n c t i o n  among govern- 

mental  bodies.  Higher-level  governments will assume r e s p o n s i b i l i t y  

f o r  services now provided  by smaller p o l i t i c a l  enti t ies.  There w i l l  

be  a trend  toward a more u n i f i e d   f e d e r a l - s t a t e - l o c a l   t a x   s t r ~ c t u r e . ~  

Ground t r a n s p o r t a t i o n  will remain a p e r s i s t e n t  problem i n  1985. 

The automobile w i l l  s t i l l  b e  the p r i n c i p a l  mode of  ground  trans- 

po r t a t ion   a l though   v igo rous   e f fo r t s   t o   deve lop  improved public  ground 

t r a n s p o r t a t i o n   c o u l d   b e   b e g i n n i n g   t o   b e a r   f r u i t .  The h i g h   c o s t s  and 

long   lead  times associated  with  the  construct ion  of   highways  and  rapid 

t r ans i t   sys t ems  w i l l  h inder   growth  of   both,   and  local   res is tance  to  

re locat ion  of   persons  and  the  destruct ions  of   open  spaces  will r e t a r d  

the  development of adequate   t ranspor ta t ion   sys tems.   Pressures   for  

improved e n v i r o n m e n t a l   q u a l i t y   a n d   g r e a t e r   c i t i z e n   p a r t i c i p a t i o n   i n  

decision-making w i l l  c o n t i n u e   t o   b e   s i g n i f i c a n t   i n f l u e n c e s  upon planners .  

Economic Fac tors  

Wi thout   subs tan t ia l   federa l   suppor t ,  few ci t ies  could  have  opera- 

t i o n a l  STOLports  by 1985, r ega rd le s s  of t h e i r   d e s i r a b i l i t y .  Any shor t -  

hau l   i n t e ru rban  STOL t ranspor ta t ion   sys tem w i l l  i nvo lve   h igh   cos t s ,  

u n c e r t a i n   i n i t i a l  demand,  and long   lead  times f o r   p o l i t i c a l   c o n c i l i a t i o n  

among i n t e r e s t e d   p a r t i e s .   T h e s e   f a c t o r s  would t end   t o   be  most s eve re  

f o r  STOLports l o c a t e d   i n  the c e n t e r  of t h e   c i t y ,  a f a c t  which militates 

a g a i n s t   t h e   c e n t e r - c i t y  STOLport concept .   Federa l   subs id ies  w i l l  be  



r equ i r ed   du r ing   t he   i n i t i a t ion   and ,   e spec ia l ly ,   t he   imp lemen ta t ion  

phase of the p r o j e c t .  T M s  is not   unprecedented,   s ince the f e d e r a l  

government has provided   leadersh ip   and   suppor t   in  the development 

of air t r a n s p o r t   i n  the form of o p e r a t i o n   s u b s t d i e s  in  some circum- 

s t a n c e s   f o r   l i m i t e d   p e r i o d s ,   c e r t i f i c a t i o n   o f   a i r c r a f t   f o r   s a f e t y ,  

p rovis ion   and   opera t ion   of   naviga t ion   cont ro ls   and   ass i s tance ,   ass ign-  

ment of a i r  r o u t e s ,  and r egu la t ion   o f   f a r e s  and service. 

SYSTEM I N I T I A T I O N :  I n   r e c e n t   y e a r s ,   a i r p o r t   p l a n n i n g  and  develop- 

ment has   received  support   f rom  the  federal   government  a t  a rate of 

about $74 mil l ion   annua l ly  (as compared to   f ede ra l   g ran t s - in -a id   fo r  

highways of about $4 b i l l i o n   a n n u a l l y ) .  The Airport-Airway  Develop- 

ment Act  of 1970 e s t a b l i s h e d  a t r u s t  fund  into  which  user  taxes  paid 

by a i r l i n e s  on t i c k e t s  and waybi l l s  and  by gene ra l   av i a t ion  as a f u e l  

t a x  w i l l  be   deposi ted.  From t h i s   f u n d ,  $250 m i l l i o n  w i l l  be   spent  

annua l ly   fo r  a i r  carrier development  and $30 m i l l i o n   f o r   g e n e r a l  

aviat ion  development .   These  authorizat ions are guaranteed by the 

f e d e r a l  government f o r  a period  of 5 years .  In t h e  last  5 yea r s ,  

about 70 percent   o f   publ ic   funds   for   publ ic   a i rpor t   deve lopment   have  

been  provided  by  local  governments, 9 percent  by t h e  states, and 20 

percent  by the  federal   government .  Much of t he   f ede ra l   a id   has   been  

channeled  through  the states. 

Federa l   a id  is  a c r u c i a l   f a c t o r   i n   a i r p o r t   d e v e l o p m e n t ,  as is 

i l l u s t r a t e d  by t h e   f a c t   t h a t  some 68 percent  of  the  small-hub, 64 

percent   o f   the  medium-hub, and 50 percent  of  the  large-hub-airports 

canno t   s e l f - f inance   cap i t a l  improvements. This is so d e s p i t e   s t r o n g  
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mun ic ipa l   e f fo r t s .  The m u n i c i p a l   e x p e n d i t u r e   f o r   a i r p o r t s   i n  1967 

w a s  $208 mi l l i on ,   an   i nc rease  of 18 percent   over  the preceding 

year  and  98  percent  over  1957. 

SYSTEM IMPLEMENTATION & OPERATION: For t h e   p r e s e n t  summary 

purposes,  economic e f f e c t s  of both  implementation  and  operation of 

a new shor t -haul   in te rurban  a i r  t ranspor ta t ion   sys tem w i l l  b e   d i s -  

cussed  together.   Implementation would invo lve   l and   acqu i s i t i on ,  

f a c i l i t y   c o n s t r u c t i o n   o r   m o d i f i c a t i o n ,   a n d   v e h i c l e   c o n s t r u c t i o n  and 

acquis i t ion ,   whereas   opera t ion  would mean t h e   a c t u a l   p r o v i s i o n  of 

t r a n s p o r t a t i o n  services by a i r l i n e s .   T h e s e  are c o n c e p t u a l l y   d i s t i n c t ,  

bu t  their economic e f f e c t s   t e n d   t o   o v e r l a p   i n  time--for  example, 

land  development-related  economic  effects   around  an  a i rport   occur  

not   on ly   because   o f   implementa t ion   ac t iv i t ies ,   bu t   a l so   because  of 

a n t i c i p a t i o n   o f   o p e r a t i o n a l   f a c t o r s .  

Economic bene f i t s   du r ing  the implementat ion  s tage w i l l  t a k e  the 

form  of  increased  income  and employment f o r   t h o s e   i n   t h e   c o n s t r u c t i o n  

and  manufactur ing  industr ies .  Economic cons t r a in t s   wh icb .occur  i n  

t h i s   s t a g e  are as soc ia t ed   w i th   t he   l a rge   cap i t a l   ou t l ays   wh ich  are 

necessary,  while va r ious  economic d i s b e n e f i t s  would be  spawned  by t h e  

n e c e s s i t y   f o r   r e l o c a t i o n   o f   f a m i l i e s  and b u s i n e s s   a c t i v i t i e s  on t h e  

a i r p o r t  site. 

In   t he   ope ra t iona l   s t age ,   p r imary   bene f i t s  w i l l  a c c r u e   t o  the pro- 

ducers   and   users   o f   the  end product  which  of  course is air  t r anspor t a -  

t i o n .  Economic d i s b e n e f i t s  may a l s o   o c c u r   i n   t h i s   s t a g e ,   i n   t h e  form 

o f   deg rada t ion   o f   r e s iden t i a l   p rope r ty   va lues   i n  areas s t r o n g l y   a f f e c t e d  
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by aircraft no i se ;  many of those   a f f ec t ed  by such   d i sbene f i t s  would 

i n  general   be   non-users .  

The con t r ibu t ion  made by a l l  modes o f   c i v i l   a v i a t i o n  t o  the 

g ross   na t iona l   p roduc t  w i l l  i nc rease   t o   abou t  0.8 percent  by  1985, 

and  employment i n  c i v i l  a v i a t i o n  w i l l  reach  about  471,000. Addi- 

t i o n a l  employment induced  by  the  growth of c i v i l   a v i a t i o n  w i l l  create 

128,000 to   192 ,000  new jobs by 1985. 

To ta l  sales of t h e   c i v i l   a v i a t i o n   i n d u s t r y  are expec ted   t o  amount 

t o  $43.7 b i l l i o n  by 1985, as compared t o  $10.4 b i l l i o n   i n  1970.  Value 

added t o   t h e  GNP by t h e   c i v i l   a v i a t i o n   i n d u s t r y  w i l l  i nc rease  from 

$6.0 b i l l i o n  (1970) t o  $25.1 b i l l i o n .  Of t h e   d i r e c t   i n p u t s   u s e d  by 

t h e   c i v i l   a v i a t i o n   i n d u s t r y   i n  1985,  38  percent ($7 .1  b i l l i o n )  w i l l  

come from the  manufactur ing  sector   of   the  economy, 16  percent  from 

the   f i nance ,   i n su rance ,  real estate, and o t h e r   s e r v i c e s   s e c t o r ,   1 8  

percent  from  the  transportation,  communication, and u t i l i t i e s   s e c t o r  

and 13 percent   f rom  fore ign   count r ies .   Ind i rec t  sales t o   t h e   c i v i l  

av ia t ion   indus t ry   might  amount t o  as much as $17.6 b i l l i o n  by  1985, 

as compared t o   $ 4 . 2   b i l l i o n   i n  1970. 

New a i r p o r t s   a l o n g   r a d i a l  and c i r cumfe ren t i a l  commuting rou te s  

a t t ract  indus t ry   in to   suburban  areas and a f fo rd   i nc r i aaea  employment 

oppor tuni t ies .   High-dens i ty   indus t r ia l   parks ,  as well as new towns, 

w i l l  c o n t i n u e   t o  form  around  highway  interchanges  and  airports. A 

l a r g e   a i r p o r t   c o n t r i b u t e s   a b o u t  $100 m i l l i o n   p a y r o l l   t o  the community, 

i n   a d d i t i o n   t o   e x t e n s i v e   i n d i r e c t  economic b e n e f i t s .  Some 750,000 

passengers   a r r ived  a t  For t   Lauderda le   In te rna t iona l   Ai rpor t  i n  1964, 
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f o r  example,  bringing with them $9.5 m i l l i o n   t o   s p e n d   i n   t h a t   c i t y .  

P o l i t i c a l   F a c t o r s  

Oppos i t i on   t o   cen te r - c i ty   he l ipo r t s   has   focused   on   t he   no i se   and  

turbulence  immediately  overhead  and  the  congestion  of access streets. 

Simi la r   oppos i t ion  will a lmos t   ce r t a in ly   deve lop   aga ins t   o the r   t ypes  

of c e n t e r - c i t y   a i r p o r t s .  The Federal   Aviat ion  Adminis t ra t ion  has  

acknowledged t h i s   i n   s t a t i n g   t h a t   " c i t y - c e n t e r  service is recognized as 

a fu ture   requi rement ,   bu t  i s  l i k e l y   t o   b e   a n   e v o l u t i o n a r y   p r o c e s s  

because  of   delays  in   technology  and  s i t ing  locat ions."5 

SYSTEM INITIATION:  An e f f e c t i v e   s h o r t - h a u l   i n t e r u r b a n   a i r p o r t  

system w i l l  require   coordinated  and  cohesive  planning a t  t h e   n a t i o n a l ,  

s ta te  and l o c a l  levels. Fede ra l   po l i cy   p l aces   p r imary   r e spons ib i l i t y  

f o r   b u i l d i n g   a n d   o p e r a t i n g   a i r p o r t s  upon t h e  owner (i.e., a v a r i e t y  of 

l o c a l  and state governments) ,   but   overal l   p lanning cr i ter ia  are 

obviously  necessary.  The Airport-Airway  Development Act of  1970  pro- 

v ides   p l ann ing   g ran t s   t o   t he  states, and o t h e r   f e d e r a l   p o l i c i e s   s u p p o r t  

coordination  between states on a r eg iona l   bas i s .  

S t a t e   c o n s t i t u t i o n s   t e n d   t o   b e   e x c e s s i v e l y   d e t a i l e d ,  a s i g n i f i -  

cant d isadvantage   in   dea l ing   wi th ibe   p roblems  of  modern technology. 

S i x  s ta te  c o n s t i t u t i o n s   s p e c i f i c a l l y   a u t h o r i z e   t h e  s ta te  government t o  

b u i l d  and m a i n t a i n   a i r p o r t s ;   f i v e   p r o v i d e   f o r   t h e   f i n a n c i n g   o f   a i r p o r t s ;  

only  one state (Louis iana)   authorizes   the s ta te  l e g i s l a t u r e   t o  set up 

a i r p o r t   d i s t r i c t s   w i t h   t h e  power to   i ncu r   deb t ,   i s su re   bonds ,  and levy 

taxes. 

The  management of a mun ic ipa l   a i rpo r t  of medium o r  small s i z e  is 
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sometimes  left  to  the  city  council,  with  an  advisory  board  or a 

director  of  aviation  supervising  the  hiring of an  airport  manager. 

Such  advisory  boards  sometimes  assume a good  measure  of  indepen- 

dence  and  authority.  True  airport  authorities  however,  must  usually 

be  created  by  the  state  legislature.  In  general,  no  budget  review 

by  the  city  council  is  authorized,  and  the  authority  can  borrow,  issue 

bonds,  and  often  levy  taxes. 

An increasing  number  of  municipalities  are  establishing  depart- 

ments  of  transportation, a reflection  of  the  trend  toward  cooperation 

and  centralization  which  is  also  seen  in  the  establishment  of  metro- 

politan  planning  commissions  and  councils of governments.  Airport 

development  has  tended to promote  and  strengthen  the  councils  of  govern- 

ments,  through  the  inducements  offered  by  planning  grants. 

This  strengthening of the  planning  process  contributes  significantly 

to  decisional  flexibility  and  rational  allocation  of  resources.  Full 

realization of these  potential  gains,  however,  depends  upon  major 

improvement of the  mechanisms  by  which  public  participation  can  be 

enlisted  in  constructive  ways  during  the  planning  process.  At  present, 

such  public  participation  as  occurs  is  neither  broad-based  nor  highly 

influential,  with  the  result  that  significant  opposition  to  these  plans 

typically  develops  during  the  process  of  implementation. 

SYSTEM  IMPLEMENTATION:  The  exercise  of  political  power  relative  to 

airport  location  involves  interactions  among  such  participants  as  the 

airport  authority,  the  state  aeronautics  commission,  the  mayor  and 

council,  and  perhaps a planning  commission.  Any  conflict  will  ultimately 
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be  resolved  by  the  city  council,  county  board,  or  state  legislature, 

but  their  decision  will  usually  represent a post  hoc  recognition  of  the 

successful  marshalling  and  use  of  political  power  at  an  earlier  stage. 

At  crucial  points  in  the  decision-making  process,  resources  from  out- 

side  the  coprmunity  (frequently  federal  or  state  grants)  are  used  by 

local  officials  to  overcome  opposing  forces.  Therefore,  the  ability 

to  obtain  federal  grants  associated  with a national  airport  system  of 

any  type--such  as a short-haul  interurban  STOL  system--will  intensify 

this  trend. 

The  citizen's  role  in  airport  implementation  tends  at  present  to 

be  largely  negative,  involving  attempts  to  force  changes  in  airport 

location  or  delays  in  the  project.  Tactics  usually  include  court  suits, 

demands  for  additional  public  hearings,  petitions,  and  sometimes  active 

protests,  disruptions,  and  demonstrations. A particularly  effective 

strategy  is  to  associate  local  opposition  to a program  with a national 

cause.  Opponents  to  the  Dade-Collier  Airport  in  the  Florida  Everglades 

succeeded  in  terminating  the  project  through  the  support of national 

conservation  groups. 

Since  the  early  1960's,  citizen  influence  in  the  center  city  has 

become  increasingly  effective,  as  seen  in  the  political  militance  of 

blacks  in  city  ghettos,  and  the  pressures  for  environmental  quality 

among  virtually  all  socioeconomic  groups.  Greater  community  partici- 

pation  and  competing  priorities  for  space  in  the  center  city  are  thus 

causing  increased  lead  times  in  the  decision-making  process,  and 

decrease  the  likelihood  that  many  STOL-  and  VTOLports  will  be  built 
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in  or  immediately  adjacent  to  the  central  business  districts  of 

large  cities  by 1985. 

SYSTEM  OPERATION:  Any  adverse  side-effects  of  a  fully  opera- 

tional  short-haul  interurban  airport will provoke  remedial  responses 

through  various  administrative  and  legal  channels.  Federal  pre- 

emption  of  airspace  control  has  been  recognized  since  the  Air  Commerce 

Act  of  1926.  The  courts  have  affirmed  that  federal  control  precludes 

local  action.6  Political  pressures  for  aircraft  noise  abatement  will 

thus  be  aimed  increasingly  at  the  federal  government,  which  certifies 

aircraft  and  airports,  regulates  airline  route  structures,  controls 

traffic,  and  is  a  party  to  the  development  of  most  jet  airports; 

Congress  has  already  responded  to  such  pressure  by  giving  the 

Federal  Aviation  Administration  rule-making  power  in  regard  to  engine 

certification  for  noise  emission  and  special  flight  procedures  for 

noise  abatement.  These  criteria  are  not  stringent  at  present,  but  by 

1985  may  require  use  of  the  most  advanced  technologies  for  noise 

abatement,  as  well  as  use  of  non-technical  measures.  Growing  demands 

on  city  governments  for  compensation  for  intolerable  levels  of  noise 

may  be  accompanied  by  imposition  of  liability  on  the  federal  government 

for  aircraft  noise  damage.  These  trends,  in  turn,  could  lead  to  new 

forms  of  zoning  and  land-use  management  in  connection  with  airports. 

In  some  cases,  short-haul  interurban  STOLport  development  may  be 

facilitated  by  the  use of easements  on  air  space.  Where  the  area  of 

dense  residential  development  in  the  high-noise  contour  is  too  large 

for  the  city  to  buy  up  the  land,  it  may  be  possible  to  purchase  easements 
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from  property  owners i n  the o u t e r   p o r t i o n   w h e r e   a i r c r a f t  w i l l  be  

opera t ing  a t  high enough a l t i t u d e s   f o r   t h e   n o i s e   t o  a t  least be  

t o l e r a b l e .  Easements w i l l  be  expensive,  however,  and w i l l  no t  

p r e v e n t   s u i t s   f o r  damage r e s u l t i n g  from t h e   u s e   o f   t h e   p o r t   i t s e l f  

o r  f rom  chang ing   pa t t e rns   o f   f l i gh t .   Thus ,   t he   c i ty   o r   t he   d i s -  

t r ict ,  as a i r p o r t   o p e r a t o r ,  w i l l  be   cons t an t ly   a s suming   l i ab i l i t y  

r i s k s   i f   t h e  easement  route is followed. 

Compensation i n  cases a r i s i n g  from a i r c r a f t   n o i s e   h a s   n o t   b e e n  

l a r g e   i n   t h e   p a s t .  However, as t h e  number of  property  owners  affected 

rises, and i f   t h e   c o u r t s   r e c o g n i z e   t h e   s t a n d i n g   o f  non-property-owning 

a f f e c t e d   r e s i d e n t s   t h e  amounts  awarded may i n c r e a s e   d r a s t i c a l l y ,   w i t h  a 

c a t a s t r o p h i c   e f f e c t  on t h e   f i n a n c i a l   r e s o u r c e s  of l o c a l  governments. 

It is t h i s   f a c t o r ,  combined w i t h   f e d e r a l   a u t h o r i t y   i n   s e t t i n g   n o i s e  

standards,   which makes probable by  1985 t h e   i m p o s i t i o n   o f   l i a b i l i t y  on 

t h e   f e d e r a l  government i n   a i r c r a f t   n o i s e  cases. 8 

A s  l o c a l   o p p o s i t i o n   t o   a i r c r a f t   n o i s e   i n c r e a s e s ,   z o n i n g   p r a c t i c e s  

w i l l  change.  Zoning  ordinances may l i m i t  c o n s t r u c t i o n   i n   t h e   v i c i n i t y  

of a i r p o r t s   t o   a p p r o p r i a t e   i n d u s t r i a l   c a t e g o r i e s .  Comprehensive  planning 

arrangements  could  permit  the  amortization  of  non-conforming  land  uses,  

during  which time the  landowners  can  recoup  losses and r e l o c a t e .  As 

a l t e rna t ives ,   t he   a i rpo r t   deve lope r   migh t   acqu i r e  a l l  l and   w i th in   t he  

c r i t i ca l  noise   contours   and   deve lop   th i s   l and   for   compat ib le   uses ;   o r  

t h e   f e d e r a l  government  might assume respons ib i l i t y   fo r   l and -use   r egu la -  

t i o n  on a n a t i o n a l   b a s i s .  
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Behavioral   Factors  

SYSTEM INITIATION AND IMPLEMENTATION: A shor t -haul   in te rurban  

a i r p o r t   f a c i l i t y   l o c a t e d   w i t h i n   a n   u r b a n  area could,  as t h e   h i g h l y  

v is ib le   vanguard  of t echno log ica l   p rog res s ,  become a nucleus  around 

w h i c h   v a r i o u s   s o c i a l   i r r i t a t i o n s  would coalesce  and  mult iply.   Issues  

a s s o c i a t e d   w i t h   c e n t e r - c i t y   p o r t s  may t r i g g e r   a d d i t i o n a l   h o s t i l i t y  and 

f rus t r a t ion   r eac t ions   wh ich   sp r ing  from p o l i t i c a l ,  economic,  and s o c i a l  

stresses q u i t e   u n r e l a t e d   t o   a v i a t i o n .   T h i s  would probably   be   par t icu-  

l a r l y   t r u e   i n   t h e  case of a cen te r - c i ty  STOLport, s i n c e   t h e   t y p i c a l  

cen t ra l -c i ty   popula t ion   of   today   inc ludes  a r e l a t i v e l y  small propor t ion  

of  people who can   a f ford  a i r  travel, and who could   therefore   perce ive  

redeeming  features  of  the STOLport to   counter   ba lance   the   unpleasant  

s i d e   e f f e c t s   s u c h  as n o i s e ,   p o l l u t i o n ,  and  ground  congestion. 

Overa l l   r eac t ions  of cen te r - c i ty  STOLport neighbors would  depend 

upon t h e   d e g r e e   t o  which t h e   u t i l i t y  of the  system--in terms of travel 

convenience,   and  other   a t t ract ive  features--outweighs  the stress i t  pro- 

duces. The h i r i n g  of s k i l l e d  and u n s k i l l e d   c e n t e r - c i t y   r e s i d e n t s   t o  

implement a new air  t ranspor ta t ion   sys tem would h e l p   t o   c o u n t e r a c t   t h e  

a n t i c i p a t i o n  of unwelcome opera t iona l   s ide   e f fec ts .   Increased   au tomat ion  

i n   t h e   c o n s t r u c t i o n   i n d u s t r y ,  by c o n t r a s t ,  would reduce manpower requi re -  

m e n t s ,   w i t h   t h e   r e s u l t   t h a t   t h e   h i r i n g   a s s o c i a t e d   w i t h  STOLport construc- 

t i o n  would be  reduced,  and  there would be  less o f   an   oppor tun i ty   fo r   t h i s  

f ac to r   t o   enhance  STOLport acceptance  by i t s  neighbors.  

For a STOLport l oca t ed   i n   t he   suburbs ,   t he   ba l ance   be tween  stress 

and u t i l i t y  would probably  be somewhat d i f f e r e n t ,   s i n c e  a much l a r g e r  
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proportion  of  the  residents  would  utilize  services  provided  by  the 

system. It is  unlikely,  however,  that  the  noise  and  pollution  levels 

characteristic  of  present-day  airport  facilities  would  be  tolerated 

in  moderately  dense  suburbs,  which  implies  that  such  STOLports  would 

need  to  be  relatively  small  and  quiet.  Residents  of  the  suburbs,  who 

are  typically  more  affluent  and  politically  sophisticated  than  center- 

city  residents,  will  insist  upon  participation  in  decisions  throughout 

the  planning  and  implementation  process. 

SYSTEM  OPERATION: A center-city  to  center-city  system  would 

encourage  further  development  (and  further  congestion) of core  urban 

areas  as  distribution  points  and  as  terminals  for  goods  and  services. 

Employment  opportunity  would  lead  to  the  expansion  of  aviation-related 

courses  in  inner-city  schools  and  vocational  schools.  However,  should 

there  be  no  effective  route  into  aviation  industry  jobs  for  the  poorest 

and  least-skilled  ghetto  residents,  serious  frustration  and  social  ten- 

sions  would  be  likely to ensue. 

A rim-port  system,  by  increasing  the  availability  and  convenience 

of  air  travel  for  those  most  able  and  inclined  to  use  it,  would  probably 

tend to foster  greater  use  of  air  travel  in  general. 

Urban  and  Regional  Land-Use  Factors 

The  incentives  to  be  employed  in  directing  the  growth  of  short-haul 

interurban  air  transportation  systems  must  be  determined  at  the  federal 

level.  The  structuring  of  federal  legislation  will  profoundly  affect 

the  levels  of  cooperation  and  planning  achieved  at  the  metropolitan  and 

regional  levels,  especially  where  interjurisdictional  means  of  implemen- 
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tation  are  prerequisite to the  receipt  of  grants,  loans,  and  guarantees. 

Airport  legislation  could  have  an  analogous  influence  on  metropolitan 

areas to that  which  Title  I  of  the  1949  Housing  Act  has  had  on  the 

development  of  planning  tools  for  individual  cities. 

SYSTEM  INITIATION: If a  new  civil  aviation  system  is  initiated 

with  the  benefit  of  competent,  comprehensive  planning,  few  problems 

should  arise  in  the  implementation  and  operational  phases.  However,  if 

traditional  methods of promoting,  planning,  and  implementing  airports 

are  applied  to  the  development of STOLport  facilities,  implementation  of 

a  STOL  system will be  next to impossible.  The  implications of placing 

such  an  intensive  and  potentially  disturbing  land  use  within  reasonable 

p.roximity  to  center-city  business  districts  are  particularly  complex. 

To  be  successful,  an  approach  will  require  meticulous  application  of 

comprehensive  land-use  planning,  land  development  controls,  and  wide- 

spread  public  participation  programs. 

A  critical  factor  in  determining  the  location of short-haul  inter- 

urban  air  terminals  is  demand  (a  function of area  density of initial 

points  of  origin). A paradox  arises  in  this  regard:  high  travel  demand 

would  be  an  absolute  prerequisite  in  justifying  a  center-city  STOLport, 

yet  this  high  demand  can  only  be  expected  to  exist  where  the  land  is 

extremely  valuable  for  non-aviation  uses.  Thus,  the  more  desirable  a 

center-city  STOLport  is  functionally,  the  less  is  the  likelihood  (in 

most  cases)  that  its  actual  implementation  will  be  economically  and 

and  socially  feasible.  Travel  loads  on  the  urban  transportation  net- 

works  providing  access  to  the  airport  must  likewise  be c~nsidered,~ 
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and  here   again,  i t  is l i k e l y   t h a t   t h e   g r e a t e s t   p o t e n t i a l  demand f o r  

a cen te r - c i ty  STOLport will b e   i n  an area which   could   no t   to le ra te  

t he   add i t iona l   conges t ion  it would spawn. 

Ava i l ab le   da t a  on t h e  demand f o r   c e n t e r - c i t y   p o r t s  are inconclu- 

sive. A 1966  s tudy   ind ica ted   tha t   on ly  20 percent   of   deplaning 

passengers   have   the   cen ter   c i ty  as t h e i r   u l t i m a t e   d e s t i n a t i o n . 1 0  

Another  study  concluded  that  24 cities could  have  supported  center-  

c i t y  V/STOL services i n  1965. The cities ident i f ied   inc luded   Bos ton ,  

Chicago,  Cleveland, Dallas, Houston,  Kansas  City,  Los  Angeles, New 

Orleans,  New York,  Philadelphia,   Pit tsburg,   San  Francisco,  St .   Louis 

and  Washington, D.C. 11 

The c o s t   o f   l a n d   a c q u i s i t i o n s   t o   p r o v i d e  a n o i s e   b u f f e r   f o r  STOLport 

opera t ions  w i l l  v a r y   a c c o r d i n g   t o   l a n d   u s e   p a t t e r n s   i n   t h e   v i c i n i t y   o f  

t h e  STOLport.  Under ex i s t ing   i n t e rp re t a t ions   o f   eminen t  domain respon- 

s i b i l i t y ,   o c c u p a n t s   i n   r e s i d e n t i a l   o r   b u s i n e s s   d i s t r i c t s  must be  pro- 

pe r ly   r e loca ted .   Average   cen te r   c i t y   r e s iden t i a l   dens i ty  is 20 t o  60 

u n i t s   p e r  acre; average  occupancy  per  unit i s  n e a r l y  4 persons .   In  

many areas t h e   d e n s i t y  is much h igher .   As ide   f rom  re loca t ion   cos ts ,  

some contemplated sites may b e  so  p o l i t i c a l l y   s e n s i t i v e   t h a t  their 

a c q u i s i t i o n  would be   e s sen t i a l ly   imposs ib l e .   I f   an   apprec i ab le   pa r t  

of t h e   l a n d   t o   b e   a c q u i r e d   f o r  a p o r t  i s  i n  a r e s i d e n t i a l   d i s t r i c t ,   t h e  

problems  encountered w i l l  be  comparable  with  those  that  arise i n  connec- 

t i on   w i th   l a rge   u rban   r enewa l   p ro j ec t s .  

The  problem  of a i r c r a f t   n o i s e ,  which is a serious  problem  anywhere 

in   an   u rban  area, a l s o  militates aga ins t   t he   cen te r - c i ty   l oca t ion  of a 

STOLport. For example, a 50-passenger ,   four-engine  turboprop  a i rcraf t  
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making 50 opera t ions  a day  would  subject a 50-acre area t o  a n o i s e  

level t h a t  i s  so s u b s t a n t i a l  (30 NEF) tha t   the   Federa l   Hous ing  

Adminis t ra t ion would not   guarantee  mortgages  on  houses   located i n  

the zone.12 Some estimates sugges t   t ha t  a 200-acre   noise   buffer  

would b e   r e q u i r e d   f o r  a cen te r - c i ty   po r t .   I f   l and  is a l s o   r e q u i r e d  

f o r  new access r o a d s ,   o r  a mass t r a n s i t   f a c i l i t y ,  i ts  c o s t  must b e  

added t o   t h e   f a c i l i t y  and   re loca t ion   cos ts .  

The possible   costs   of   implementing a network  of  center-city STOL 

ports   can  perhaps  be  grasped  most   easi ly  by  comparing  such a program 

wi th   t he   Na t iona l  Urban  Renewal  Program. I n   t h e   f i r s t   1 6   y e a r s   o f  

t h e  Renewal  Program, 42,000 acres were redeveloped a t  a c o s t  of about 

$5 b i l l i o n  and much b i t t e r n e s s  from  opponents who cha rged   t ha t   t hese  

were "Negro removal   projects  . The f i n a n c i a l   c o s t s   p e r  acre of a 

center -c i ty  STOLport would gene ra l ly   be  enormously  higher  than  those 

t y p i c a l  of  Urban  Renewal, both  because  choice STOLport sites are o f t e n  

valuable--not   bl ighted--and  because  adversely  affected  par t ies   could 

i n  many cases p r o v e   t o   b e   a f f l u e n t  and pol i t ica l ly   powerfu l .   Fur ther -  

more, i n   t h o s e  areas i n  which g h e t t o   m i n o r i t i e s  were a f f e c t e d   r a t h e r  

than  economically  valuable  commercial  ac t iv i t ies ,  STOLport p r o j e c t s  

would r e a p   t h e   b e n e f i t  of years   o f   se l f -educa t ion  by t h e s e   p a r t i e s  as 

t o   t h e   p o l i t i c s  of obs t ruc t ion  of unwelcome developments. 

For STOLport sites o u t s i d e   t h e   c e n t r a l   b u s i n e s s   d i s t r i c t ,   e f f i c i e n t  

and attractive access must   be  provided.   Exis t ing  routes  may be  over- 

l oaded   and /o r   r equ i r e   r e s t ruc tu r ing ;  however, t o   t h e   e x t e n t   t h a t   t h e  

needed  improvements   can  be  integrated  into  broader   urban  t ransportat ion 
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developments   which  benefi t   the  community as a w h o l e ,   t h i s   f a c t o r  

may n o t   b e  a decisive d isadvantage .   Fur thermore ,   ins ta i la t ion   cos ts  

would be much lower  for   suburban STOLports,  and t h i s   c o s t   a d v a n t a g e  

ove r   t he   cen te r - c i ty   po r t   cou ld   be   u sed   t o   he lp   de f r ay   t he   expense  

of   bet ter   ground access. 

SYSTEM  IMPLEMENTATION: A VTOLport would require   f rom 3 t o  7 

acres (3-8 ga te s )   fo r   ope ra t iona l   space .  A single-runway STOLport 

wi th  a runway 1500 f e e t   l o n g  and  100 f e e t   w i d e ,  would r equ i r e   10  

acres, whi le  a two-runway p o r t  would  need 26 acres. l4  However, t h e  

t o t a l   s p a c e   r e q u i r e d   f o r  a p o r t   c o n s i s t s   n o t   o n l y   o f   t h a t   r e q u i r e d  

f o r   o p e r a t i o n ,   b u t   a l s o   f o r   p a r k i n g  and a d d i t i o n a l   f a c i l i t i e s .  With 

these i n l c u d e d ,   t h e   f i g u r e   f o r  a STOLport could  reach 200 acres. 

A i r  space   requi rements   for  a STOLport would a l so   be   impor t an t ,  

though less e x t e n s i v e   t h a n   f o r  a convent iona l   a i rpor t .   Ai rpor t   au thor -  

ities must a l s o   e i t h e r  own o r   c o n t r o l   s t r i p s   o f   l a n d  (clear zones )   t o  

i n s u r e   t h a t  no ver t ical  development i n t e r f e r e s   w i t h   a i r c r a f t   o p e r a t i o n s ;  

f o r  a met ropol i tan  STOLport, t h e   a i r p o r t   a u t h o r i t y  must a c q u i r e   c o n t r o l  

of a 750-foot clear zone  by f e e  t i t l e  or  easement.  l5 Such  easements 

w i l l  be  expensive  and will n o t   p r e v e n t   s u i t s   f o r  damages a l l e g e d   t o  

r e s u l t  f rom  the   use   o f   the   por t   i t se l f   o r   f rom  changing   pa t te rns   o f  

f l i g h t .  The e f f e c t s   o f   n o i s e  and the   r equ i r emen t   fo r  clear zones may 

e l imina te   s ign i f i can t   t ax -p roduc ing  areas from t h e   c i t y  tax r o l l s ,  a 

f a c t o r  which  might  be  an  important  element  in a V/STOLport dec is ion .  

SYSTEM OPERATION: The ma jo r   bene f i t s  from  development  of  the c i v i l  

av ia t ion   sys tem w i l l  accrue  only a f t e r   t h e   o p e r a t i o n a l   s t a g e  is reached. 
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Even t h e n ,   i n c r e a s e s   i n  employment resu l t ing   f rom a cen te r - c i ty  

STOLport may be   i n s ign i f i can t ,   s ince   p roposed   me t ropo l i t an   po r t s  

are small. A suburban  port ,  by c o n t r a s t ,  would attract a i r p o r t -  

r e l a t ed   s e rv i ces   such  as hote l s ,   barber   shops ,   and   res taurants ,  

and  could i n   f a c t   c a t a l y z e   g e n e r a l   l a n d   d e v e l o p m e n t   i n  i ts v i c i n i t y .  

Indeed, i t  is p o s s i b l e   t h a t  a system  of   several  small rim-ports 

placed  around a met ropol i tan  area could serve to   focus   l and   deve lop-  

ment i n t o   n u c l e a t i n g   p a t t e r n s ,   a r r e s t i n g   t h e   i n d i s c r i m i n a t e   s p r a w l  

which now p reva i l s   i n   ma jo r   u rban  areas. 

Ecological   Factors  

SYSTEM INITIATION: A pr imary   eco logica l   cons idera t ion   in   the  

planning  of   an  aviat ion  system is t h e   s e l e c t i o n  of a s u i t a b l e  si te.  

Factors   such as topography,  meteorology, water supply,   and  drainage 

pat terns   determine  whether  a g iven   loca t ion  w i l l  present   environmental  

problems  during  and af ter   development ,   and  whether   the s i te  can  sup- 

p o r t  a g i v e n   l e v e l  of urbaniza t ion   wi thout   eco logica l  damage. 

SYSTEM  IMPLEMENTATION: S o i l   e r o s i o n  and s i l t  t r a n s p o r t  create a 

potent ia l ly   dangerous  ecological   problem  during  construct ion.  A 

s tudy   of   sed imenta t ion   in  streams i n   t h e   E a s t e r n   U n i t e d   S t a t e s   r e v e a l e d  

that   sediment   yields   f rom  urbanized  or   developing areas ranged  from 

1 , 0 0 0   t o  more than  100,000  tons  per   year .   Flooding  of   the  natural  

pa ths  of dra inage  is a l s o   p o s s i b l e ,   s i n c e   a n   i n c r e a s e   i n   t h e   p e r c e n t a g e  

of imperv ious   su r f ace   i nc reases   t he  volume  and t h e  rate of  flow of run- 

o f f  water. The hazard  of.f looding  can  be  minimized by adhe rence   t o  

es tabl ished  procedures   and  techniques  of   hydrologic   plants .  
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SYSTEM OPERATION: A i r  p o l l u t i o n   f r o m   a i r c r a f t  and  ground v e h i c l e s ,  

water demands,  and  sewage  and waste d i s p o s a l   c o n s t i t u t e   t h e   m a j o r  

eco log ica l   impac t s   o f   an   ope ra t iona l   a i rpo r t .   I f   t he   a i rpo r t  were 

operated as a remote  enclave,   with minimal o n - s i t e   f a c i l i t i e s  and 

prevent ion of dependent  land  development,  environmental damage  would 

be  minimal. 

Research  has shown tha t ,   f o r   an   u rban  area, a i r c r a f t   e x h a u s t  

emiss ions   cur ren t ly   represent   an   a lmost   ins igni f icant ly  small propor- 

t i o n  of a i r  p o l l u t a n t s .  17 I n  LOS Angeles  County, f o r  example, air- 

craf t   produce  about  0.8 pe rcen t   o f   t he   t o t a l   po l lu t an t s   (mo to r   veh i -  

c l e s   con t r ibu ted   a lmos t  96 percent).I8 In t h e  New York met ropol i tan  

area, a i r c r a f t   a l s o   c o n t r i b u t e d  less than 1 p e r c e n t   o f   t o t a l   p o l l u t a n t  

emissions .I9 The  Department  of  Health,  Education , and Welfare   has  

concluded  that  state o r   l o c a l   a i r c r a f t   e m i s s i o n   c o n t r o l   r e g u l a t i o n s  

are no t   r equ i r ed  a t  t h i s  time. 20 

However, it is n o t   s a f e   t o   c o n c l u d e   t h a t   a v i a t i o n  w i l l  no t  become 

a s i g n i f i c a n t   c o n t r i b u t o r   t o  air  p o l l u t i o n   i n   t h e   f u t u r e :   a v i a t i o n  is 

cont inuous ly   increas ing  i t s  sha re   o f   t he   t r anspor t a t ion   marke t ,  and  non- 

ae ronau t i ca l   po l lu t ion   sou rces  are under   p ressure   to   "c lean  up." As a 

result ,  t h e   s t a t u s  of av ia t ion   could  well change,  over  the  next  decade 

of so, from its p resen t   " low-po l lu t ion"   r a t ing   i n to   t ha t   o f  a very 

s igni f icant   o f fender .   Indeed ,   the  1 4 1  pounds  of p o l l u t a n t s   r e l e a s e d   i n  

every  landing  or   take-off  by a present -day   mul t i - je t   t ranspor t  would 

r ep resen t  a s i g n i f i c a n t   p r o p o r t i o n  of t h e   p o l l u t a n t s   i n  a r u r a l  area, 

where l a r g e   r e g i o n a l   a i r p o r t  complexes may be   bu i l t .   Techno log ica l  
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advances i n   e n g i n e   d e s i g n  and  improved  fuels,which w i l l  be   important  

f ac to r s   i n   r educ ing   a i r c ra f t   exhaus t   emis s ions ,  21 are t h e r e f o r e   c l e a r l y  

of importance. 

Although a i rc raf t   themselves  do n o t   c o n t r i b u t e   s i g n i f i c a n t l y   t o  

water p o l l u t i o n ,  terminal a c t i v i t i e s   c a n   e x e r t   s i g n i f i c a n t   e f f e c t s  on 

bo th   su r f ace  and  ground water through demands imposed  on l o c a l  water 

s u p p l i e s ,  waste water d i scha rge ,   o r   changes   i n   d ra inage   pa t t e rns .  

Municipal water systems  use a da i ly   p lanning   fac tor   o f   150   ga l lons  

pe r  r e s i d e n t .   I n d u s t r i a l  demands vary   wide ly ,   bu t   a i rc raf t   main tenance  

f a c i l i t i e s  and t e r m i n a l   a c t i v i t i e s  can  be  expected  to  equal at least 

t h e   f a c t o r   q u o t e d .   I f   a n   a i r p o r t  employs  10,000  people, t h e   d a i l y  water 

requirement w i l l  thus   be   1 .5   mi l l ion   ga l lons .  The satel l i te  communi- 

t ies that  develop  around  an  exurban  airport  w i l l  create a d d i t i o n a l  demands 

f o r  water. 

Equally  important is t h e  sewage disposal   problem  created by both   the  

t e r m i n a l   i t s e l f  and  adjacent  developments. Data on average waste dispo- 

sal r equ i r emen t s   i nd ica t e   t ha t   an   a i rpo r t  employing  10,000  people  would 

produce  approximately  42,500  pounds  of  solid waste d a i l y .  

Although  sewage  treatment a t  f u t u r e   a i r p o r t s  w i l l  inc lude   ch lor ina-  

t i o n   o r  a similar germicidal   process ,   such  t reatment   does little t o  

apprec iab ly  al ter the   n i t rogen   or   phosphorus  compounds which are t h e  

p r inc ipa l   cause  of eutrophicat ion  (premature  aging)   of  lakes and streams. 

Tertiary treatment of  sewage,  with  reuse  of water or   recharg ing  of 

ground water, w i l l  be  mandatory i f   t h e   q u a n t i t y  and q u a l i t y  of n a t u r a l  

water resources  are to   be  maintained.  
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It is a l s o   p o s s i b l e   t h a t   p e s t i c i d e  and f e r t i l i z e r  run-off  from 

an  exurban  or  suburban  port  w i l l  f low  into  adjacent  waterways.  

Recent r e s t r i c t i o n  of t h e   u s e   o f   p e r s i s t e n t   p e s t i c i d e s  will reduce 

t h e   h a z a r d ,   b u t   t h e   i n o r g a n i c   f e r t i l i z e r s   u s e d   i n   l a n d s c a p i n g  unpaved 

areas c o n t i n u e   t o   p r e s e n t  a p o t e n t i a l   t h r e a t .  Wastes from  products 

used   for   a i rc raf t   main tenance   can   a l so  damage t h e   q u a l i t y   o f  water 

unless   adequate   precaut ions are taken. 

Conclusions 

P r e s e n t   t r e n d s   i n   t r a n s p o r t a t i o n ,   i n   c o n j u n c t i o n   w i t h   t h o s e   i n  

popula t ion   growth   and   d i s t r ibu t ion ,   sugges t   tha t   the   na t ion ' s   overa l l  

t ranspor ta t ion   sys tem w i l l  b e   i n  a s ta te  of conges t ive  crisis by  1985 

i f   co r rec t ive   measu res  are not   t aken .   In   the   foref ront   o f   th i s   p roblem 

w i l l  be   short-haul   interurban  t ransportat ion,   where  publ ic   ground  t rans-  

p o r t a t i o n   h a s  a l l  bu t   d i sappea red   i n   compar i son   t o   t he   p r iva t e   au to ,  and 

where c i v i l   a v i a t i o n   p r e s e n t l y   e x h i b i t s   w a r n i n g  signs t h a t  it could do 

t h e  same over   the  next   decade  or  so .  

Capaci ty-growth   l imi ta t ions   ex is t   for   au to  travel, imposed  by  tech- 

no log ica l ,  economic,  and s o c i a l   f a c t o r s ,  and  they will u l t i m a t e l y  make 

it imposs ib l e   fo r  highway t r a n s p o r t a t i o n  by i t s e l f   t o  keep  pace  with 

growing demand. There is c l e a r l y  a long-range  need  for  high  speed 

ground  t ranspor ta t ion  (HSGT) f a c i l i t i e s   a l o n g   d e n s e  demand c o r r i d o r s ;  

however, t h e   l o n g   l e a d  times which will be   assoc ia ted   wi th   these   imply  

a s t r o n g   n e e d   f o r   r e l i e f   b e f o r e   t h e i r   i n f l u e n c e   c a n   b e   f e l t .   I n   a d d i t i o n ,  

t h e r e  are short-haul   needs  in   connect ing smaller popu la t ion   cen te r s   w i th  

one  another  and  with  major  urban  centers,   and  these cal l  more f o r   f l e x i -  
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bility  in  routes  and  frequency of service  than  for  the  very  high- 

capacity  corridor-travel  capabilities  of  ground  transportation. 

Thus,  there  clearly  is a need  for  short-haul  interurban  air 

transportation  systems,  and  STOL  aircraft  appear  to  hold  real  pro- 

mise  in  this  role.  However,  it  is  equally  clear  that  the  concept 

of center-city  air transportation--attractive as  it  seems  on  the 

surface--would  not  be  the  proper  focus  for a STOL  short-haul  system 

intended  to  serve  the  social  needs  of  the  1980's.  In  fact,  focusing 

on  the  center-city  concept  might  possibly  lead to technological 

approaches  which  would  cause  civil  aviation to forfeit  its  ability 

to  serve  in  the  roles  in  which  it  could  potentially  be  of  great  impor- 

tance.  Instead, a network  of  "rim-ports"  in  metropolitan  areas  and 

growth-center  STOLports  at  small  population  centers  appears  potenti- 

ally  capable  of  meeting  all  three  of  the  major  needs  for  STOL  trans- 

portation a decade  hence: 

0 Augmentation of total  interurban  transportation  capabilities 

along  dense  travel  corridors. 

0 Interconnection  of  smaller  population  centers. 

0 Provision  of  good  travel  capabilities  between  smaller  growth 

centers  and  major  urban  markets,  with a minimum  of  capital 

outlay  in  ground  facilities. 

Any  brief  yet  meaningful  summary  of  all  the  many  social-impact  con- 

siderations  involved  in a short-haul  STOL  system  is  extremely  difficult 

to  make,  both  because  of  the  number  of  factors  involved  and  because  of 

their  complex  interrelationships.  However, a summary  of  some  of  the 
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more salient factors discussed above is  presented in Tables 1 through 

3, with the intention of their serving as a guide for review and 

reference to the text  discussions. 
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TABLE 1 

SOCIAL  IMPACT  CONSIDERATIONS FOR SHORT-HAUL INTERURBAN AVIATION: 
INITIATION AND PLANNING 

t 

ECONOMIC POLITICAL 

Comparative  analysis  of 
alternative modes of  in- 
t e ru rban   t r anspor t a t ion .  
Determination  of  opport-  
un i ty   cos t   o f  a i r  systems. 
Demand a n a l y s i s   o f   t r a f f i c  
r o u t e s ,   c o e f f i c i e n t s   o r  
r e spons iveness   t o  income, 
f a r e ,  and t i m e .  

Development of system 
of  coordination  between 
governmental   jur isdic-  
t i o n s   ( e . g . ,   s p e c i a l  
a u t h o r i t i e s   o r  metro- 
po l i t an   counc i l s   o f  
government) . 
Special-purpose  auth- 
o r i t i e s  would a i d   i n  
development  and  opera- 
t i o n   o f   f a c i l i t y   a n d ,  
i n  some cases, own it. 

I URBAN AND REGIONAL LAND USE 

Determinat ion  of   terminal .   Center-ci ty   ports  
must be  compat ible  with ex i s t ing   l and   u se ;  
s i z e  of p o r t  is a c r i t i c a l  f a c t o r .  VTOLport 
would require   between 3 and 7 acres for   opera-  
t i o n a l   p u r p o s e s ;   s i n g l e  runway  STOLport 
r e q u i r e s  10 acres and a two-runway p o r t  26 
acres. Considerat ion  of   zoning  changes  for  
p a r k i n g   a n d   o t h e r   f a c i l i t i e s  

BEHAVIORAL 
- ~~ ~ ~- 

A t t i t u d i n a l   a n a l y s i s   o f  
r e s i d e n t s   a f f e c t e d .  
P u b l i c   r e a c t i o n  w i l l  be 
shaped  by a balancing  of 
an t ic ipa t ing   conveniences  
against   noxious  s ide-  
e f f ec t s   such  as n o i s e  and 
congest ion.  

ECOLOGICAL 

Evaluation  of  long-term 
e c o l o g i c a l   e f f e c t s  of 
a i rpo r t   cons t ruc t ion   and  
operat ion.   Analysis   of  
n a t u r a l   f a c t o r s  (geo- 
g r a p h i c   l o c a t i o n ,   s i z e ,  
topography,  meteorology, 
and b i o t i c   a s s o c i a t i o n s )  
and   ope ra t iona l   f ac to r s ,  
number of f l i g h t s ,  pas- 
sengers ,   and  support  
f a c i l i t i e s .  
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TABLE 2 

€ 
SOCIAL IMPACT  CONSIDERATIONS  FOR SHORT-HAUL INTERURBAN AVIATION: 

IMPLEMENTATION 

Analysis  of  production 
and ope ra t ing   cos t s  . 
Estimate of  derived 
demand f o r   t h e  number 
of v e h i c l e s   t o   b e  
produced. 
B e n e f i t s   ( i n   t h e  form 
o f   i n c r e a s e s   i n  income 
and  employment) accrue  
i n   t h e   c o n s t r u c t i o n  
and  manufacturing 
i n d u s t r i e s .  

POLITICAL 

Fede ra l   g ran t s   u sed   t o  
overcome f o r c e s  opposed 
t o   a i r p o r t   f a c i l i t i e s  
development. 
C i t i z e n s  may employ such 
t a c t i c s  as c o u r t   s u i t s ,  
p u b l i c   h e a r i n g s ,   p e t i -  
t i o n s ,   a c t i v e   p r o t e s t s  
and  alignment  with 
na t iona l   conse rva t ion  
groups  to  oppose air- 
p o r t  development. 
P o l i t i c a l   f e a s i b i l i t y  
of   bu i ld ing  a l a r g e  
number of   cen ter -c i ty  
p o r t s  by  1985  highly 
ques t ionable .  

URBAN  AND REGIONAL LAND USE 

Clear zones  of a t  least 750 f e e t   t o   p r e v e n t  
vertical development  around  STOLports  must 
be   acqui red  by f e e  t i t l e  o r  easment. 
Noise   cons idera t ions  and the   h igh   cos t   o f  re- 
l o c a t i n g   r e s i d e n t s   s u g g e s t   t h a t   c e n t e r - c i t y  
po r t s   be   l oca t ed   on   non- re s iden t i a l  water- 
f r o n t   o r   r a i l r o a d   y a r d   p r o p e r t i e s .  
Non-urban por t s   have  'a comparative  advantage 
ove r   u rban   po r t s ,   bu t   cos t   o f   access   f ac i l i -  
t ies may el iminate   advantage.  

BEHAVIORAL 

Stress i n   c e n t e r - c i t y  
based on m a t e r i a l i z a t i o n  
o f   an t i c ipa t ed  employmen. 
and  income. 
Stress i n  suburbs rela- 
ted  to  such  environmenta:  
f a c t o r s ,  as n o i s e ,   p o l l w  
t i o n ,  and  congestion. 

ECOLOGICAL 
~. 

A i r  p o l l u t i o n   c o n t r o l  
( cons t ruc t ion )  . 
Water p o l l u t i o n   c o n t r o l .  
S o i l   e r o s i o n   c o n t r o l .  
Minimal  changes i n   n a t u -  
ra l  environment. 
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TABLE 3 

SOCIAL IMPACT CONSIDERATIONS  FOR  SHORT-HAUL INTERURBAN AVIATION: 
OPERATION 

I ECONOMIC I 
P r o j e c t e d   i n c r e a s e s   i n   t o t a l  
d i r e c t  employment i n   c i v i l  
a v i a t i o n  from  311,000 t o  
471,000 and i n  sales from 
$10 b i l l i o n   t o  $44 b i l l i o n  
between 1970 and 1985. 

Employment and  income  impacts 
of a V/STOL system  would  depend 
upon t h e   s i z e  of t h e   f a c i l i t y ,  
Proposed  metropol i tan  ports  
would have l i t t l e  ef fec t .Shor t -  
h a u l   i n t e r u r b a n   p o r t s  would 
increase competition  between 
a v i a t i o n  and o t h e r  modes of 
t r a n s p o r t a t i o n  and inc rease  
a v i a t i o n ' s   r e l a t i v e   s h a r e  of 
t o t a l   m a r k e t .  

Convenience f a c t o r  would 
induce more bus iness  and 
p l e a s u r e   t r a v e l  by a i r .  

r ~ 
~ ~~~~ 

. " . . ." ~~- ~~ 
~~ - 

POLITICAL 
" "_ _~-_______-~ 

Increased   pressure  on 
f e d e r a l  governemnt t o  
aba te   adve r se   s ide   e f -  
f e c t s  of a i r c r a f t  and 
te rmina ls .  

No i se   con t ro l   po l i c i e s  
might   involve  use of 
easements, demands on 
municipal  governments 
t o  compensate f o r  
damages,  recognition  of 
l i a b i l i t y   o f   f e d e r a l  
governemnt f o r  damages, 
and new forms  of  zoning 
and land  use management. 

I 
I URBAN AND REGIONAL LAND  USE I 

Suburban  port   would  a t t ract   var ious 
a i r p o r t - r e l a t e d   s e r v i c e   i n d u s t r i e s .  
The center -c i ty   usua l ly   has   such  
s e r v i c e   a v a i l a b l e   a l r e a d y .  

Expansion of c e n t e r - c i t y   p o r t s   t o  
the  exclusion  of  non-urban  ports 
would reduce  exurban  sprawl  of satel- 
l i t e  bus inesses   and   r e s iden t i a l  com- 
muni t ies .  

BEHAVIORAL 

Expansion of a i r  
t r a n s p o r t a t i o n  
systems w i l l  accel- 
erate improvements 
i n   t h e   c u r r i c u l a  of 
voca t iona l  and  high 
schools .  

Expansion  of a i r  
t ranspor t   sys tems 
w i l l  c o n t i n u e   t o  
p rov ide   s t a tus   b lue -  
c o l l a r   j o b s .  

P o s s i b l e   d r a i n  of 
h i g h - s k i l l  and  high- 
s t a t u s   b l u e - c o l l a r  
j obs away from 
o t h e r   i n d u s t r i e s  and 
in to   av ia t ion   i ndus -  
t r y .  

ECOLOGICAL 

For   an   a i rpor t   opera t ing  as a 
remote  enclave,   ecological  
damage is  minimal. 

A n c i l l a r y   a c t i v i t i e s  and  the 
encroachment  of  induced 
urbaniza t ion  are main  sources 
of environment  degradation. 

Technological  advancements i n  
engine  design and  improved 
f u e l s  may r e a l i s t i c a l l y   b e  
e x p e c t e d   t o   s u b s t a n t i a l l y  
reduce  pol lut ing  exhaust  
emissions.  

A i r c r a f t   n o i s e  is s i g n i f i -  
can t  as a nu i sance   f ac to r  
bu t   no t  as a f a c t o r   i n  
e c o l o g i c a l   d e t e r i o r a t i o n .  
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2. ECONOMIC  CONSIDERATIONS IN FEDERAL  SUPPORT FOR 
CIVIL  AVIATION  'R&D 

SUMMARY: The  benefits  to be derived from-an investment 
of  public  funds in civil  aviation  R&D  are  analyzed  and 
compared  with  those  to  be  expected  from  equivalent 
public  support of R&D in other  transportation  systems. 
Employment  and  income  trends  are  outlined.  Producti- 
vity  data  are  presented  for  railroads  and  airlines. 
The  trend in the  ratio  of  taxes  paid  to  subsidies 
received is shown  to be strongly  upward  for  the  air- 
lines. It is  concluded  that  additional  federal  support 
of  civil  aviation  R&D is economically  justifiable  at 
this  time. 

Introduction 

The  following  discussion  of  economic  benefits  focuses  upon  the 

following  specific  question:  Will  an  investment  of  public  resources 

for  research  and  development in civil  aviation  yield  higher  returns 

than  investments  in  alternative  modes  of  transportation? 

Transportation  is  the  lifeblood  of  the  national  economy,  in  that 

it facilitates--indeed,  enables--movement  of  people  and  goods  for 

both  business  and  recreational  purposes.  From  this  fact  alone,  it 

is  clear  that  there  is  an  inherent  federal  interest  in  the  transpor- 

tation  arena:  the  nation's  overall  transportation  system  must  never 

be  allowed  to  lose  some  minimum  level  of  functional  viability,  because 

the  results  would  be  disastrous.  Having  established  this  basic  fact, 

the  question  of  federal  involvement  in  transportation  ceases  to  be 

one  of  "whether  or  not"  and  becomes  -one  rather  of  "how  much  and  with 

what  emphases. 

From  an  economic  standpoint,  there  would  appear  to be two very 

important  aspects  for  consideration  in  answering  the  latter  question: 

39 
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0 The des i r ab i l i t y   o f   spec i f i c   t r anspor t a t ion   deve lopmen t s  

i n  terms of  "functional"  economic  impacts  on  society. 

0 The des i r ab i l i t y   and   f eas ib i l i t y   o f   such   deve lopmen t s   i n  

terms of " i n d u s t r i a l "  economic cons idera t ions .  

The " func t iona l"   aspec t  is  p l a c e d   f i r s t   b e c a u s e  i t  is, i n  one  sense,  

more bas i c   t han   t he   " indus t r i a l " :   t r anspor t a t ion  exists s t r i c t l y  as 

a service t o   e n a b l e   a c t i v i t i e s   t o   b e   c a r r i e d  on  which  depend upon 

movement of people  and  goods.   Transportation demand i s  thus  essen- 

t i a l l y  a der ived  demand r a t h e r   t h a n  a d i rec t   one .   S ince   the   g rea t  

bulk  of human ac t iv i ty   does   involve   such  movement, i t  is obvious 

t h a t  the in f luence   o f   t r anspor t a t ion  is  f e l t   t h r o u g h o u t   t h e   n a t i o n ' s  

economy.  The i n d u s t r i a l   a s p e c t ,  however, is a l s o  a b a s i c   f a c t o r   t o  

b e   c o n s i d e r e d :   t h i s   r e f e r s   t o   t h e   n a t u r e  of t ranspor ta t ion   cons idered  

as a n   i n d u s t r y   i n   i t s e l f .  A s  a l a r g e  and impor tan t   indus t ry ,   av ia t ion  

is a v i ta l  component of n a t i o n a l  economic hea l th .  

The present   d i scuss ion   of  economic f a c t o r s   g i v e s   e x p l i c i t   a t t e n t i o n  

only t o  the   indus t r ia l   aspec t .   This   approach  w a s  necessary  because of 

t he   necessa r i ly   l imi t ed   s cope   o f   t he  economic ana lys i s :   t he   p re sen t  

s tudy ,  which was only  a small p a r t   o f   t h e   o v e r a l l  CARD s t u d y   e f f o r t ,  

had to   address   not   only  economic  considerat ions  but   a lso a hos t  of 

o the r   soc i a l   impac t  areas. Nevertheless ,  some t a n g e n t i a l   i n d i c a t i o n s  

of the  importance of f u n c t i o n a l  economic f a c t o r s  do appear as by-products 

of   the   indus t r ia l -economic   ana lys i s :   for   example ,   the   input -output  

concept  embodied i n   F i g u r e  3 serves as a t ac i t  i n d i c a t o r  of t h e   r o l e  

of c i v i l  a v i a t i o n   i n   t h e   n a t i o n ' s   t o t a l   t r a n s p o r t a t i o n  system. 
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The  field  of  transportation  is  therefore  discussed  as  an  industry 

of  carriers, with a  view  to  extracting  criteria  to  help  guide  govern- 

ment  decision-making  with  regard  to  aviation--the  focus  of  the CARD 

Study--as  compared  to  the  other  elements  of  the  national  transportation 

system. 

Government  participation  in  the  productive  process  of  a  free  enter- 

prise  economy  can  be  justified  (a)  to  enable  the  government to main- 

tain  itself  and  fulfill  its  statutory  functions,  and (b) to initiate  or 

promote  activities,  undertakings,  and  institutions  that  are  necessary 

for  the  functioning  and  progress of a free enterprise  economy  but  that 

would not be  undertaken  by  private  enterprise  because of excessively 

high  cost,  high  risk,  or  insufficient  prospects  for  profit.  The  poten- 

tial  of  civil  aviation  as  a  tool  for  promoting  and  maintaining  full 

employment,  as  spelled  out  in  the  economic  philosophy  of  John  Maynard 

Keynes22  and  embodied in the  Employment  Act of 1946, falls  under 

criterion  (a)  as do satisfying  other  statutory  responsibilities  such 

as  mail  service,  government  personnel  travel,  and  reserve  airlift.  The 

promotion  of  new  developments  in  the  field  of  commercial  aviation  as 

an  important  factor  in U.S.. economic  growth,  progress,  and  world  trade 

considerations  such  as  the  balance  of  payments,  on  the.  other  hand,  are 

important  aspects  of  criterion (b). 

Both  goals  serve  to  contribute  to  the  public  welfare,  yet  they  can 

be  in  conflict  when  technological  progress  leads  to  technological  unem- 

ployment.  For  the  civil  aviation  industry,  however,  government  fore- 

casts  indicate  both  increased  employment  and  technological  progress 
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over  the  next  few  years.  The  federal  government  may  therefore  be 

justified  in  making  major  R&D  investments  in  the  civil  aviation 

industry,  because  it  holds  more  promise  for  the  direct  fulfill- 

ment  of  key  economic  policy  objectives  than  other  existing  indus- 

tries  in  the  transportation  sector. 

Employment  Trends  in  Civil  Aviation  and  Other  Transportation  Industries 

Despite  increased  productivity,  the  civil  aviation  industry  tends 

to  be  labor-intensive,  and  large  increases  in  employment  are  antici- 

pated  during  the  1970's  and  1980's.  The  civil  aviation  work  force 

more  than  tripled  between  1950  and  1965  and  is  presently  estimated 

at  353,000  (1969)  persons.  According  to  the U.S. Department of Labor, 

"continued  rapid  growth  in  employment  is  expected  during  1965-75  to 

meet  the  anticipated  expanding  demand  for  both  passenger  and  cargo 

air  transportation  services,  resulting  from  rising  business  activity, 

personal  disposable  income,  and  leisure  time. 1123 

Transportation's  share  in  total  employment  will  drop  from  4.5 

percent (1968) to  2.8  percent  by  1985,  but  the  proportion  of  civil 

aviation  workers  in  the  transportation  labor  field  should  increase 

from 14 percent (1968) to 28 percent (471,000 workers)  by  1985.  In 

contrast,  employment  in  the  railroad  industry  declined 47 percent 

between  1950  and 1965,  from  1.391  million  to  .735  million. Ernploy- 

ment  in  water  transportation  dropped  substantially  as a result  of 

the 80 percent  decline  in  the  number of ocean-going  ships  after  World 

War 11. The  Department  of  Labor  predicted24  that  employment  in  that 

industry  would  reach  a  plateau  between  1965  and  1970,  and  recent  trends 

serve  to  support  that  prediction. 



4 3  

The  only  public  transportation  industry  other  than  aviation  for 

which  the  employment  outlook  is  bright  is  that  of  trucking  and  ware- 

housing.  The  government  contributes  heavily  to  the  economic  health of 

this  industry  through  public  highway  construction  and  maintenance, 

which  enables  trucking  to  function  without  the  burden  of  right-of-way 

property  taxation  such  as  that  imposed  on  railroads.  This  more  than 

offsets  road-use  charges  and  taxes  paid  by  the  trucking  industry. 

Income  Trends  in  Civil  Aviation  and  Other  Transportation  Industries 

Table 4 shows  that  the  output of the  transportation  sector  in 1969 

amounted to 3% of the  GNP--rather  impressive  in  light  of  the  fact  that 

this  sector  consists of only  a  handful of  modal  industries,  contrasting 

with  (for  example)  the  mammoth  manufacturing  sector  which  includes 

myriads  of  industries.  Table 4 indicates  that  this  share  will  gradually 

decline,  but  not  in  order-of-magnitude  terms.  The  importance o f  trans- 

portation  as  a  catalyst  and  tool of  economic  activitv,  moreover,  far 

exceeds  the  magnitude  indicated  in  the  national  income  accounts.  Even 

a  relatively  minor  strike  in  this  sector  can  have  major  effects on the 

economy. 

The  civil  aviation  system  accounted  in 1968 for  about 1 4  percent 

of  income  in  the  transportation  industry  (Table 5) and  coincidentally 

also 1 4  percent  of  its  work  force.  And  while  the  contribution of trans- 

portation  to  the  GNP  has  been  declining  since 1 9 6 0 ,  civil  aviation  in- 

come  has  more  than  tripled  over  the  same  period,  from $1.4 bilion  to 

$0.6 billion.  Such  rapid  growth  greatly  exceeded  the  rate  of  growth 

of  the  nation's  economy  as  a  whole,  with  the  result  that  the  civil 

aviation  contribution  to  GNP  rose  from 0.27 to 0.48 percent. 



Type of Good or  Service 

Manufacturing 

Transportation 

Wholesale o r  Retail Trade 

Services 

Goverwent 

Finance,  Insurance, and 
Real Estate  

Mining and Construction 

1960 

125.8 

18.2 

64.4 

44.5 

52.9 

45.8 

26.5 

TABLE 4 

COHF'OSITION  OF  THE GNP 

Selected  Industry Groups 

(b i l l i ons  of $) 

1961 

125.0 

18.3 

66.2 

47.2 

56.6 

48.0 

27.2 

1962 

137.0 

19.1 

70.3 

50.7 

60.7 

50.7 

28.5 

1962 

143.8 

20.0 

73.4 

54.1 

64.7 

53.6 

30.2 

1964 

155.1 

21.4 

79.1 

58.9 

70.0 

57.1 

32.4 

1965 

172.6 

23.2 

84.3 

64.1 

75.2 

61.9 

35.2 

1966 

191.5 

24.9 

91.4 

71.1 

84.7 

67.4 

38.3 

1967 

195.6 

25.1 

97.5 

78.3 

94.1 

72.3 

39.4 

1968 

215.4 

27.2 

105.2 

86.1 

105.0 

78.2 

42.9 

1969 

229.1 

29.0 

112.5 

94.4 

114.8 

85.2 

48.0 

GNP 503.7  520.1  560.3  590.5  631.7 . 684.9  749.9  793.5  865.7  932.1 

Note: The minor s t a t i s t i ca l   d i sc repanc ie s  that appear   resul t  from the  variety  of  sources  consulted and from  rounding. 

1970 

247 

31 

122 

101 

123 

90 

51 

1975 

317 

36 

154 

135 

160 

116 

65 

1980 

432 

44 

213 

189 

224 

158 

89 

1985 

589 

52 

29  6 
F' 
F' 

265 

310 

216 

122 

1000 1282 1749  2385 

Sources: 1960-1964 Office of Business Economics, U . S .  Dept.  of Cornnerce,  The National Income  and Product 
Accounts  of the  United  States, 1929-1965, Sta t i s t ica l   Tables ,  p.17 
1965-1967 Office  of  Business Economics, Survey of Current  Business. July  1969, p. 21 
1968-1969 Office  of  Business Economics,  Survey  of  Current  Busines8,March 1970, p. 9 



YEAR 

1960 

1 9 6 1  

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1970 

1975 

1980 

1985 

Table 5--THE RELATIONSHIP OF CIVIL  AVIATION TO THE  TRANSPORTATION  INDUSTRY AND THE  GROSS  NATIONAL  PRODUCT 

GNP 
( b i l l i o n s  of $> 

503.7 

520.1  

560.3 

590.5 

631.7 

684.9 

749.9 

793.5 

8 6 5 - 7  

959 

1282 

1749 

2385 

Transportation Industry 
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Between  1970  and  1985,  income  from t h e   t r a n s p o r t a t i o n   i n d u s t r y  

as a whole  should rise from  $28 b i l l i o n   t o   $ 6 1   b i l l i o n .  The c i v i l  

a v i a t i o n   s h a r e   o f   t h i s  income is  expec ted   t o  rise from  $4.6 b i l l i o n  

(0.48  percent  of GNP) t o  $18.6 b i l l ion   (0 .78   percent   o f  GNP). This  

means t h a t   n e a r l y  a t h i r d  of t r a n s p o r t a t i o n  income  by  1985  could  be 

accounted   for  by c i v i l   a v i a t i o n   a l o n e .  

The level of  promotion  of science and t echno logy   i n  a given 

indus t ry  is ind ica t ed  by seve ra l   f ac to r s .   These   i nc lude   t he  amount 

of   expendi tures   for   research  and  development ,   the   proport ion  of  

s c i e n t i s t s ,   e n g i n e e r s ,  and t e c h n i c i a n s   i n   t h e   l a b o r   f o r c e ,  and t h e  

rate of p roduc t iv i ty   i nc reases .  Data on R&D expend i tu re s   fo r  

t r anspor t a t ion   s ec to r   p rope r  are a v a i l a b l e   o n l y   f o r   t h e   s e c t o r  as 

a whole, so  t h a t   a i r l i n e  R&D ac t iv i t i e s   canno t   be   we ighed   aga ins t  

those  of r a i l ,  t rucking ,   and   waterway  t ranspor ta t ion   in  a d i r e c t  

manner.  However,  an i n d i r e c t   i n d i c a t i o n  is provided   by   the   fac t  

that   the  aerospace  manufacturing  industry,   from  which  the a i r  t rans-  

p o r t a t i o n   i n d u s t r y   o b t a i n s  i ts  most  important  hardware,  has con- 

s i s t e n t l y   b e e n   t h e   l a r g e s t  R&D spender  of a l l  i n d u ~ t r i e s . ~ 5   I n   t h e  

manpower ca tegory ,   the   g roup   of   p rofess iona l ,   t echnica l ,   and   k indred  

occupat ions   represents   about  15 pe rcen t  of t h e   l a b o r   f o r c e   i n  c i v i l  

a v i a t i o n ,  as compared t o  3 p e r c e n t   i n   t h e   r a i l r o a d   i n d u s t r y  and less 

than  1 pe rcen t   i n   t he   t ruck ing   i ndus t ry .26  

A major  payoff  of  technological  progress i s  an   i nc rease   i n   p ro -  

duc t iv i ty .   T ranspor t a t ion   i ndus t ry   p roduc t iv i ty   da t a ,   ava i l ab le   on ly  

f o r   t h e   r a i l r o a d s  and c i v i l   a v i a t r o n ,  reveal t h a t   o f   t h e s e  two c i v i l  
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av ia t ion   has   cons i s t en t ly   exh ib i t ed   t he   h ighe r  rate of   p roduct iv i ty  

inc rease   (F igu re   1 ) .   Th i s  is t r u e   i n   s p i t e   o f   t h e   f a c t   t h a t   t h e  

actual s i z e   o f   t h e   l a b o r   f o r c e   h a s   i n c r e a s e d   i n  c i v i l  a v i a t i o n  and 

d e c l i n e d   d r a s t i c a l l y   i n   r a i l r o a d s .   P r o j e c t i o n s   t h r o u g h  1985 

(Figure 2)  r e f l e c t   a n   a n t i c i p a t e d   c o n t i n u a t i o n  of t h e   t r e n d s   i n  

Figure 1. 

Subs id ies   pa id  by t h e   f e d e r a l  government t o   t h e   a i r l i n e s  are 

shown i n   T a b l e  6 for   compar ison   wi th   d i rec t  and i n d i r e c t   b u s i n e s s  

taxes   pa id  by t h e   a i r l i n e s .  It shou ld   be   no ted   t ha t   t he   r a t io  of 

t axes   pa id   t o   subs id i e s   r ece ived   has   i nc reased  several times over 

i n   r e c e n t   y e a r s ,   t h i s   r a t i o   p r e s e n t l y   s t a n d i n g  a t  a value  around 10. 

The composition of t hese   subs id i e s  and the  philosophy  behind them 

has  of  course  changed  over  the same per iod ,  so  t h a t   t h e s e   f i g u r e s  

must be   i n t e rp re t ed   w i th   cau t ion ;  however,  they do se rve  as rough 

i n d i c a t i o n  of t h e  growing o v e r a l l   v i a b i l i t y  and se l f - sus t a in ing  

a t t r i b u t e s  of t he  a i r  t r anspor t   i ndus t ry .  

Impact of C iv i l   Av ia t ion  on Rela ted   Indus t r ies  

In   cons ider ing   the   inves tment   o f   publ ic   resources ,   the   c iv i l  avia- 

t i o n   i n d u s t r y  must a l s o   b e   e v a l u a t e d   i n   r e l a t i o n   t o  its p o t e n t i a l   t o  

gene ra t e   p roduc t iv i ty   i n   t he   i nnumerab le   i ndus t r i e s   s e rv ing  its needs. 

The employment impac t s   o f   c iv i l   av i a t ion  are i l l u s t r a t e d   i n   F i g u r e  3 

( f o r  1970) and  Figure 4 ( f o r  1985), inwhich  the  three  boxes  contain 

in fo rma t ion   on   t he   con t r ibu t ion  of c i v i l  a v i a t i o n   t o   t h e  GNP o r ,  con- 

v e r s e l y ,   t h e  incomes  generated in   t he   p rocess   o f   p roduc t ion .  On t h e  

bas i s   o f   t he   da t a   g iven   i n   t h i s   mod i f i ed   i ndus t r i a l   i npu t -ou tpu t   t ab l e ,  
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TABLE 6 

Year 

19 60 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

- 

SUBSIDY TO THE CIVIL AVIATION INDUSTRY 
VERSUS TOTAL BUSINESS TAXES PAID 

BY THE CIVIL  AVIATION INDUSTRY 

($ thousands) 

Subsidy 

$ 68,164 

78,952 

82,393 

82,222 

82,806 

80,622 

65,619 

59,912 

46,745 

41,200 (approx. 1 

Direct and 
Indirect Taxes 

$ 246,794 

230,625 

299,984 

296,105 

374,088 

437,740 

514,570 

525,231 

444,590 

TaxesISubsidy 

3.8 

3.5 

3.6 

3.6 

4 .4  

5.4 

7.8 

8.8 

9.1 

Avg .=5.5 

- 

cn 
0 

Source: CAB,  Handbook of Airline  Statistics, GPO: 1969. 
Unpublished data from US Dept. of Commerce, Office of Business Economics 



Fig. 3 Economic  Aspects  of  the  Civil  Aviation  Industry,  1970 
(million  of  dollars) 
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Fig. 4 Economic Aspects of the  Civi l   Aviat ion  Induatry,  1985 
(mi l l ion  of do l l a r s )  
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the  value  of  the  income  multiplier  activated  by  the  civil  aviation 

industry  is  calculated  to  be  1.8--that  is,  every  dollar  contributed 

to  the GNP by  the  civil  aviation  industry  causes  another 0.8 

dollars  to  be  contributed  by  other  industries. 

Policy  Implications 

As the  data  presented  above  indicate,  civil  aviation  serves  as 

an  important  component  of  the  national  economic  system  and thus is 

subject  to  considerations  stemming  from  national  employment  goals 

and  requirements  for  advancement  of  science  and  technology.  In 

addition,  there  is  a  close  feedback  relationship  between  civilian 

and  military  aviation  technology.  In  fostering  civil  aviation,  the 

federal  government  would  receive  the  additional  benefits  inherent 

in  this  relationship.  Furthermore,  there  are  many  very  significant 

economic  factors  involved  in  civil  aviation  which  spring  from  inter- 

national  considerations;  these  are  explored  in  the  discussion of 

Policy Issue 89. 

The  conclusions  reached  concerning  aviation-related  economic 

factors  investigated  in  this  study  might  be  criticized  by  advocates 

of  other  modes  on  the  basis of equity  considerations  and  the  claim 

that  all  industries  are  equally  entitled  to  federal R&D support. 

This  argument  has  a  certain  validity,  but  it  must  be  pointed  out 

that  none of the  public  transportation  sectors  can  claim  to  have 

been  free of government  subsidy  in  one  form  or  another  at  some  time 

in  its  development.  Truck  transportation  is  vigorous  and  effective 

in  part  because  it  utilizes  publicly  provided  rights-of-way  which 
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are by  no means p a i d   f o r   e n t i r e l y   b y   t h e   t r u c k i n g   i n d u s t r y .  

Waterway t r a n s p o r t a t i o n  is a lmos t   un ive r sa l ly   dependen t ,   i n  

varying  degrees ,  upon bu i ld ing  and  maintenance ac t iv i t ies  of 

t h e  Army Corps  of  Engineers.   Probably  the most  cogent com- 

p l a in t s   w i th   r ega rd   t o   subs idy   p rac t i ce   cou ld   be   l odged  by 

t h e  r a i l  industry,   which i s  un ique   i n  owning  and maintaining 

i t s  own rights-of-way  and  having  to  pay  property  taxes on 

them to  boot;   even  here,   however,  i t  should  be  pointed  out  

t h a t   t h e   r a i l r o a d   i n d u s t r y  owes i t s  very   ex is tence   to   inves tment  

and  promotion  by  the  federal  government  during  the las t  century.  27 

Employment, p roduc t iv i ty ,  and  technological   progress  are 

v o l a t i l e  phenomena i n   i n d u s t r y  and  must  be  kept  under  constant 

s u r v e i l l a n c e .  Better s t a t i s t i c s  are needed  on  the  performance  of 

R&D i n   t h e   c i v i l   a v i a t i o n   i n d u s t r y ,   i n   t h e  form of a breakdown  of 

the   " t ranspor ta t ion"   ca tegory  as l i s t e d   i n   N a t i o n a l   S c i e n c e  Founda- 

t i o n  statist ics i n t o   t h e  component i n d u s t r i e s .  It should   a l so   be  

n o t e d   t h a t   t h e   r e c e n t   u n f a v o r a b l e   p r o f i t   s i t u a t i o n   i n   t h e   c i v i l  

av ia t ion   indus t ry   has   t ended   to   p roduce  a s h i f t   i n   p r i o r i t i e s .  The 

a v i a t i o n   i n d u s t r y  i s  no t  a t  p r e s e n t   i n  a p o s i t i o n   t o   u n d e r t a k e  

s u b s t a n t i a l   r e s e a r c h  and  development  with i t s  own r e sources ,  and 

some government  support w i l l  t h e r e f o r e   b e   n e c e s s a r y   i f   c i v i l  avia- 

t i o n  R&D is to   con t inue   t o   p roduce  improved c a p a b i l i t i e s   f a s t  enough 

t o   m a i n t a i n  American  dominance  of this  economically  important  and 

dynamic f i e l d  of technology. 



3. POPULATION  DISTRIBUTION AND REGIONAL  DEVELOPMENT 

SUMMARY: The  effects  of  civil  aviation  systems  on  regional 
development  and  population  distribution  are  analyzed.  Future 
population  patterns  are  outlined,  and  the  economic,  social, 
and  political  impacts  of  regional  airports  and  STOL  systems 
are  reviewed. It is  concluded  that  through  careful  planning, 
civil  aviation  can  be  used  as  a  useful  tool in implementing 
national  policies in these  areas. 

Introduction 

The  following  discussion  focuses  upon  the  following  question: 

~ _ _ .  How  could c-icl ~-~ aviation  systems  assist  in  the  implementation  of  national 

population-distribution _ _ _ ~ ~ .  .. . -~ and  regional-deveiopment  policies? 

The  growth  patterns of the  United  States  have  been  shaped  largely 

by  available  transportation  corridors  and  technologies  and  their  rela- 

tionships  to  raw  materials  and  markets. m e  patterns  themselves 28 

have  been  significantly  affected  by  governmental  policies  and  legisla- 

t ion. 29 Because  the  civil  aviation  system  is  now  approaching  maturity 

as  a  broad  capacity  transportation  mode,  the  air  terminals  of  the  1970- 

1995  period  and  the  activities  which  evolve  around  them  will  play  a 

major  role  in  the  developmental  patterns  which  will  shape  the  United 

States  during  the  next  century.  This  potential  is  becoming  significant 

at  a  time  when  earlier  patterns  of  development  are  rapidly  approaching 

intolerable  levels of imbalance  and  dysfunction,30  and  when  the  economy 

of  the  United  States is shifting  from  an  industrial  to  essentially a 

service  base.  The  United  States  in  1970  was  at  a  major  point  of  change 

in its  developmental  history,  and  since  the  role  of  civil  aviation is 

55 
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still  evolving,  its  potential  for  adaptation  to  the  needs  of  the 

future  is  perhaps  greater  than  that  of  any  other  existing  transpor- 

tation  mode. 31 

For  many  decades,  migration  trends  in  the  country  have  concen- 

trated  increasing  proportions of a  growing  population  into  very  small 

segments  of  the  available  land.  The  resulting  social  and  economic 

imbalances  have  created  counter-trends  towards  more  dispersion of the 

population,  but  in  the  absence  of  rational  management,  the  result 

has  largely  been  urhan  sprawl.  Growing  awareness  that  there  are  more 

satisfactory  possibilities  for  population  distribution  has  stimulated 

demands  for  appropriate  national  policies  and  programs. 

The  civil  aviation  system  can  play  a  critical  role  in  stimulating 

balanced  population  distribution  and  regional  development.  Of  parti- 

cular  interest in this  connection  are: 

0 Contribution  to  revitalization  of  existing  non-metropolitan 

cities  and  urban  areas,  such  as  those  in  the  Appalachian 

region,  where  aviation  can  serve  as  a  catalyst  to  the  genera- 

tion of sound  growth  potential. 

0 Development  of  independent  new  communities  in  the 100,000 

to 1,000,000 population  range.  Proper  airport  design  and 

creative  structuring of the  civil  aviation  system  to  serve 

such  communities  can  make  the  airport  the  hub  of  the  community 

and  a  major  stimulant  to  its  successful  development. 

0 Minimization of further  urban  sprawl  through  the  development 
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of "new  town"  growth  modules  surrounded  by  essential  open 

spaces. STOL systems  have  great  potential  in  this  area.32 

Future  planning  and  development  within  the  civil  aviation  industry 

must  be  coordinated  with  that  occurring  in  all  other  modes of trans- 

portation.  Transportation  planning  itself  must  in  turn  be  responsive 

to  governmental  policies  concerning  regional  development,  population 

distribution,  and  improvement  of  the  natural  and  social  environment. 

Without  such  integration,  the  full  potentials  inherent  in  the  civil 

aviation  industry  cannot  be  achieved. 

Future  Population  Patterns 

The  overburden  imposed  on  the 12 emergent  metropolitan  areas  in 

the  United  States  by  continued  population  growth  and  existing  migra- 

tion  patterns  has  created  dangerous  imbalances  in  the  largest  urban 

centers.  Some  Urban  Regions  are  rapidly  becoming  Urban  Belts 

(See  Table 7). Projection  of  the  data  in  Table 7 suggests  that  by  1985 

60 percent of the  population  will  live  on  less  than 8 percent of the 

total  land  area. 

A  counter-trend  toward  decentralization  and  the  emergence  of 

new  nodules  of  concentration  is  also  evident,  however;  the  extent to 

which  this  counter-trend  will  lead to a  redistribution  of  the  popula- 

tion  overgrowth  and  to  a  more  tolerable  living  environment  will  depend 

on  the  degree  of  support  and  guidance  from  federal,  state  and  local 

governments  in  the  planning  and  implementation  phases.  If  future 

growth  is  to  be  oriented  toward  self-sustaining,  independent  communities 

in  new  locations,  the  role of civil  aviation  will be a  central  one.  An 

airport  cannot  insure  a  successful  future  for  a  new  community,34  but 

33 
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TABLE 7 W O R  URBAN REGIONS: G R O m  AND PROJECPION 

1960 t o  1980 

1960 19 70 1980 

Popula t ion  
" 
(000) Dens. 

52,034 877 
8.114 591 

24.196 1863 
7,786 945 
1,545 449 

7,175  628 
943  196 

2,275  481 

Land 
Area - 

Popula t  o 
37,453 

6,807 
18,228 
5,738 

1,091 
1,203 

4,385 

i o n  
Dens. 

Land 
Area 

Popula t ion  
(000) Dens. 
" 

Land 
Area - REGION AND SUBREGION 

" 

50,553 - 741 51,011 42,773 839 59,361 ATLANTIC  SEABOARD 

New York  Zone 
Boston Zone 

Ph i l ade lph ia  Zone 
Pa.-N.J.  Piedmont Zone 

Washington-Baltimore Zone 
Pa.   Anthraci te  Zone 

Vi rg in i a  Urban  Zone 
Albany Zone # 

13,729 
12,988 
8,235 
3,384 
4.815 
7,402 

(see below) 
(see below) 

1403 
496 

69  7 
381 
227 
567 

13,729 
12,988 

2,829 
4.815 
7,860 

8,235 
20,790 1601 

7,390 538 

6 ,710 815 
1,334 471 

5,567 708 
982 204 

13.729 
12,988 
8,235 
3,440 

11,423 
4,815 

4,731 

LOWER GREAT LAKES 57,410  27,698 482 66,260  33,610 507 80,981 43,920 542 

3,087  546 
1,674  252 

5,508  737 
4,172  392 

550  136 
10,278  549 
13,978  721 

4,673 557 

Niaga ra   F ron t i e r  Zone 
Cen t ra l  New York Zone # 

Cleveland Zone 

W. Cen t r a l  Ohio  Fringe 
P i t t sbu rgh  Zone 

Detroit-Toledo Zone 
Chicagoland 

Miami Valley U.R. 
Columbus,  Ohio Zone 

Cent ra l   Ind iana  U.R. 

METROPOLITAN BELT, TOTAL 

REGIONS AND ZONES ADDED: 

3,704  867 
5.260  2,411 

10,647 
7,476  4,022 

2,702 
3,972 

360 
13,617 
14,004 

6,407 
9,659 

(see below) 

(see below) 
(see  below) 

107,963  65,151 

234 

538 
458 

373 
133 
471 
690 

6,121 
5,260 

10,647 
7,476 

14,188 
3,111 

17,289 
2,168 

2,679 
1,439 

3,963 
4,684 

431 
7,598 

11,749 
1,067 

2 35 
509 
627 
372 
139 
536 
6 80 
492 

6,646 
5,656 

10,647 
7,476 

18,728 
4,038 

19,398 

8,392 

603 117,271 76,383 65  1 140,342 95,954 684 

Hampton  Roads  Zone 
Richmond  Zone 
Albany Zone 

Miami Valley U.R. 
Columbus,  Ohio Zone 

Grand  Rapids Zone 
Cent ra l   Ind iana  U.R. 

Rock Valley Zone 

1,542 
1,491 

3,125 

4,009 
1,728 

6,021 
1,930 
2.438 

865 
515 
766 
837 

2,265 
1,558 

612 
546 

5 80 
334 
245 
484 

1,491  1,156  775 
2,007 
3,125  829  265  3,125  907  290 

644 321 Merge wi th  Va. Urban  Zone 

Added t o  Lower Great Lakes  Region 
565 
259 
317 

~~~ ~ 
I 

4,009 
6,430 

2,687  670 Added t o  Lower G.L. Region 
1,857  289  8,785 2.1554 7n7 

1,930  722  374 Added to   Det ro i t -Toledo  Z .  
- 9 " .  _" 

Added t o  Chicagoland Zone 224 

FLORIDA  PENINSULA ;1,320 3.344 295 12,760 4,973 390 17,074 8.087- 
Flo r ida  East Coast Zone 4.370 1,836 420  4,500 2,822 627  6,060 4,877 805 
Cent ra l   F lo r ida  Zone 4,360 589 135  4,360 783 180  6,372 1,259  198 
Flo r ida  West Coast 2,590 919 355  3,900 1 ,368 351  4,642 1,951  420 

CALIFORNIA  REGIONS 29,195  13,751 471 29,195  19,040 652 41,800  27,160 650 
Sou the rn   Ca l i fo rn ia  16,443 8,899 541  16,443 12,630 768  21,950 18,200 830 
Bay Area-Central   Calif .  12.752 4,853 381  12,752 6,410 503  19,850 8,960  451 

M O R  URBAN REGIONS, TOTAL 148,478  82,246  554  159,226  100,396  630  199,201  131,201  659 

% of Conterminous U.S. 5.0  46.1  5.4  49.1  6.7  54.9 

I Onodaga-Mohawk Valley  Urban  Region i s  d i v i d e d   i n t o  Albany Zone and Cen t ra l  New York  Zone. 

Source:  Jerome P. Pickard,  Dimensions of Metropolitanism,  Urban Land I n s t i t u t e ,   R e s e a r c h  Monograph 14 ,  Washington, D.C. 
1967,  p. 23. 
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fai,lure  to  incorporate  effective  air  transport  service  into  such  communi- 

ties  may  preclude  the  possibility  of  independent  survival.  Projections 

indicate  that  from  24  to  34  new  communities  having  populations  of  up  to 

320,000 will be  developed  around  large  regional  airports  between 1970 and 

lgg5* Perhaps  one-third  of  the  additional  population  growth  expected 

in the  United  States  from  1970  to 2000 could  be  most  beneficially  accommo- 

dated  through new  communities. 

35 

36 

Economic  Effects 

The  influence  of  a  regional  airport  on  community  economic  develop- 

ment  can  be  substantial.  Studies  for  the  proposed  Louisville,  Kentucky, 

Intercontinental  Airport  predict  creation  of  over 1000 j o b s  per  year 

during  the  construction  phase,  10,000  jobs  in  occupations  associated  with 

aviation  and  aviation-related  services,  and 20,000 jobs  through  commercial 

utilization Of adjacent  land.  This  airport  complex  will  purchase  goods 

and  services  valued  at  approximately  $270  million  from  a  multi-county  region 

37 

in  Kentucky,  and  these  purchases  will,  in  turn,  generate  demand  for  an 

additional  $370  million  in  goods  and  services.38  Estimates  for  the  Dallas- 

Forth  Worth  airport  forecast  the  creation  of  over  46,000  jobs  and  purchases 

of  $266  million  in  the  North  Central  Texas  Region  by  1975.  Washington 

National  Airport,  with  its  8,400  employees,  ranks  among  the  top  ten  employers 

(excluding  government)  in  the  entire  state  of  Virginia. 4o 

39 

Political  Factors 

In  spite  of  these  potentials,  serious  delays  in  the  initiation  and 

implementation  of  airport  developments  may  be  anticipated,  owing  to  the 

necessity  to  conform  to  demands  such  as  those  imposed  by  the  Environmental 
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policy  Act of 1969 .41 Furthermore,  the  Urban  Land  Institute  reports  that 

only  "t'arely  will an  industrial  district of more  than 109 acres  be  sold 

out  in  less  than 10 years,"42  which  implies  limitations  on  what  can  be 

accomplished  by  following  the  industrial  airpark  approach.  On  the  other 

hand,  the  New  Communities  Act  of 1968 (Title IV of  the  Housing  and  Urban 

Development  Act  of 1968) and  the  Airports  and  Airways  Development  Act  of 

1970 provide  powerful  support  for  new  airport  communities.  Tax  incentives 

could  be  used  to  accelerate  industrial  locations  within  these  new  cities. 43 

Current  government  programs  and  legislation  could  provide  a  substan- 

tial  base  for  departure  in  the  development  of  civil  aviation's  role  as  a 

catalyst  in  achieving  beneficial  population  distribution  patterns.  Much 

remains  to  be  learned,  however,  concerning  the  criteria  which  affect  local 

decision-making;  such  understanding  will  be  needed,  if  situations  such  as 

that  which  led  to  cancellation  of  the  Miami-DaBe  County  jetport  are  to  be 

avoided.  If  opposition  to  a  project  is  justified  from  the  standpoint 

of  the  affected  region  as  a  whole,  this  should  be  recognized  at  the  earliest 

possible  stage,  in  order  that  alternatives  can  be  developed  or  services 

expanded  by  the  modification  of  existing  facilities.  Such  constraints 

may  limit  the  growth of major  cities,  creating  a  demand  for  alternative 

growth  locations.  Decision-making  becomes  extremely  complex  in  such  situa- 

ti0ns.44 A much  more  sophisticated,  coordinated,  and  dependable  planning 

and  implementation  process  should  be  developed  than  is  presently  available. 

STOL  Aviation  Systems 

Metropolitan  rim-ports  served  by  STOL  aircraft  could  serve  to  stimu- 

late  a  more  systematic,  nodular  type of suburban  development  in  place  of 

indiscriminate  sprawl  that  now  typifies  large  urban  areas.  Furthermore, 
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the  use  of  two  or  three  such  rim-ports  in  large  urban  areas  would  help  to 

reduce  ground  congestion  at  any  one  location--avoiding,  in  particular.  the 

extra  traffic  which  a  center-city  STOLport  would  generate  in  an  area  where 

ground  transportation  is  already  badly  strained.  An  urban  area  may  thus, 

through  the  rim-port  approach,  benefit  from  the  contributions  which a STOL 

system  can  make  toward  both  urban  decongestion  and  more  systematic  metro- 

politan  development. It must  be  noted,  however,  that  for  maximum  effec- 

tiveness,  the  aviation  system  must  interface  efficiently  with  appropriate 

urban  transportation,  preferably  including  public  mass  transit  and  perhaps 

for  geographically  extensive  areas,  intra-urban  air  systems. 

The  introduction  of  STOL  systems  to  regional  airports  would  encourage 

the  development  of  functional  regions  comprising  one  or  more  major  urban 

hubs  and  a  number  of  smaller  exurban  cities.  The  latter,  with  populations 

of 100,000 to 500,000, are  presently  considered  optimal  from  the  standpoint 

of economic  and  governmental  efficiency.  With  judicious  selection  of  STOL- 

port  locations,  this  approach  could  enhance  the  attractiveness  of  many 

areas  now  struggling  for  survival  (e.g.,  the  Appalachian  Region)  and 

might  lead to a  degree  of  regional  economic  balance  not  possible  under  the 

time-distance  constraints of other  travel  modes. 

An effective  STOL  system  would  help  smaller  communities  to  develop 

their  independent  potential,  while  retaining a satellite  status  for  services 

and  entertainment  provided  by  the  regional  urban  center.  By  stimulating 

the  growth of such  satellite  cities,  STOL  service  might  also  prove  to  be 

the  forerunner  of mass high-speed  ground  transit  segments  that  otherwise 

would  not  have  evolved. 
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The  short-haul STOL system  must  be  flexible  enough  to  operate 

economically  at  several  levels  of  service  frequency  and  passenger- 

carrying  Since  the  functions  of  a STOL system  will  vary 

considerably  for  different  regions,  it  is  essential  that  all  capabilities 

be  carefully  explored  before  final  decisions  are  made  regarding  vehicle 

technology,  ground-support  facilities  and  locations,  and  linkages  with 

other  modes  of  transportation.  Planning  considerations  must  include  such 

factors  as  economic  feasibility,  transitional  potentials,  mission  profile, 

alrport  location,  and  the  interface  with  surface  transit  systems.  It  is 

also  essential  to  determine  whether  design  goals  can  be  implemented  or 

whether  they  will  be  usurped  by  other  user  demands. 

Policy  Implications 

It is  important  that  the  development  of  civil  aviation  be  integrated 

with  other  public  and  private  programs  having  similar  goals.  Coordination 

is  partikularly  necessary  for STOL and VTOL systems  and  for  regional  air- 

port  hubs.  Only  through  analysis of the  full  potentials  of  a  flexible STOL 

system,  judicious  location  of  regional  airports,  and  integration  of  the 

aviation  system  with  other  national  and  regional  development  programs  and 

policies  can  civil  aviation  serve  as  a  major  force  in  enhancing  the  living 

environment. 

All  the  implications  of  site  selection  for  major  regional  airports 

need  to  be  thoroughly  examined,  from  both  the  environmental  and  the  socio- 

economic  standpoint.  Evaluative  criteria  and  institutional  decision-making 

mechanisms  must  be  improved.  Without  such an  effective  assessment  capacity 

any  funds  made  available  may  be  improvidently  allocated  and/or  progress 

toward  essential  national  goals  impeded. 



4 .  FEDERAL  PERSPECTIVES AND ROLES IN CIVIL  AVIATION 

SUMMARY: The  role of civil  aviation  in a national  trans- 
portation  system  is  analyzed  in  relation  to  alternative 
and  complementary  modes  of  transportation. The National 
Airport  System  Plan is considered,  and  federal  options in 
fostering  and  implementing  the  development  of  appropriate 
modes  of  transportation  for  specific  localities  are  out- 
lined.  Mechanisms  for  coordinating  decision-making  at  the 
local  level  with  planning  at  the  national  level  are  discussed, 
and  areas in which  federal  support  may  be  appropriate  are 
noted. 

Introduction 

The  discussion  below  focuses  upon  the  following  specific  questions: 

To  what  extent  is " federal  action  necessary  to  achieve an integrated, 
~~ 

effective  national ~- -~ transportation_sy_stem?  eat^ is  the  role  of  civil 

aviation  in such a  system? 

The  national  transportation  system  consists  of  the  totality  of  all 

transportation  vehicles,  terminals,  and  rights-of-way  in  use  throughout 

the  nation  to  move  people  and  goods  from  one  place  to  another. It in- 

cludes  intra-urban  as  well  as  intercity  travel  facilities,  and  its  scope 

ranges  from  very  localized  pedestrian  travel -- the  least  glamorous  but 

most  basic  form  of  travel -- all  the  way  to  transcontinental  jet  trans- 

portation,  involving  aircraft,  airports,  and  airways  components. 

Taken as a  whole,  the  national  transportation  system  is  thus  much 

more  than  a  mere  economic  asset  (though it is  this, too): it  is  the 

lifeblood  upon  which  much  of  the  functioning  of  our  entire  society 

depends.  The  "pubiic  good" is therefore  an  inseparable  factor,  in 

varying  degrees,  in  all  transportation  developments.  For  this  reason 

it  is  in  the  nationwide  public  interest  for  the  federal  government  to 

63  
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assume c e r t a i n   r o l e s   i n   t r a n s p o r t a t i o n .  

The par t   p layed  by c i v i l  a v i a t i o n  as p a r t   o f   t h e   n a t i o n a l   t r a n s -  

por ta t ion   sys tem is pre-eminently i n  the realm o f   i n t e r c i t y  travel, w i t h  

i ts  importance  being  emphasized  for  long-distance travel. It t h e r e f o r e  

i s  n o t   s u r p r i s i n g   t h a t   f e d e r a l   r e s p o n s i b i l i t i e s   w i t h   r e s p e c t   t o   a v i a t i o n  

are many and  var ied,   and  in   most  areas outweigh  those a t  t h e   l o c a l  level. 

The r e spons ib i l i t y   fo r   p romot ing   av ia t ion  R&D, f o r   c e r t i f i c a t i n g  a i r  

v e h i c l e s ,   f o r   r e g u l a t i n g  a i r  routes   and  providing  needed  navigat ional  

and a i r  t r a f f i c   c o n t r o l  services, and f o r  many o t h e r  areas of  concern 

is federal .   Indeed,   the   most  salient area i n  which   respons ib i l i ty  rests 

p r imar i ly  a t  t h e   l o c a l  level is t h a t  of airport   development;   and  even 

he re   f sde ra l   s t anda rds  and f i n a n c i a l   p a r t i c i p a t i o n  are involved.  

I n   t h e   f u t u r e ,   t h e   r o l e   o f  c i v i l  a v i a t i o n  as w e l l  as t h a t  of t h e  

f ede ra l  government may change   w i th   r e spec t   t o   t he   na t iona l   t r anspor t a t ion  

system.  For  example,  growing  neeas fo r   sho r t -hau l  travel c a p a b i l i t i e s  

may well warrant increased  emphasis   for  a i r  s e r v i c e s  i n  t h i s   s e c t o r .  

And the   g rowth   o f   s e r ious   d i f f i cu l t i e s   i n   t he   r e l a t ionsh ip   be tween  air- 

p o r t  and community development, combined w i t h   t h e   f a i l u r e   o f  most l o c a l  

governments t o  cope  with  these  problems, may imply a need fo r   i nc reased  

f e d e r a l   p a r t i c i p a t i o n  a t  t h e   l o c a l ,   a i r p o r t - o r e i n t e d   l e v e l .  

National  Transportation  System  Considerations 

Techno log ica l   p rog res s   i n   t r anspor t a t ion   ove r   t he   nex t  two o r  

three  decades w i l l  necessarily  include  both  incremental   improvements 

and innovative  breakthroughs.  The l a t t e r  w i l l  require   major   research,  

development,  and  demonstration  programs. When breakthrough  developments 
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are  called  for  under  public  policy  decisions,  public  financing  or  incen- 

tives  frequently  will be necessary  to  supplement  private R&D investment. 

Additionally,  with  reference  to  the  "public  good"  aspect  of  transportation, 

some  commitment  of  public  planning  and  resources  will  inevitably be a 

necessity  to  protect  the  general  interest. 

Potential  social  costs  of  new  transportation  systems,  such  as  noise, 

air  and  water  pollution,  and  adverse  influences on cornunity  development, 

must  be  assessed  along  with  the  potential  benefits  of  these  systems. 

Many  of  the  costs  are  borne  neither  by  the  industries  responsible  for 

them  nor  by  the  direct  beneficiaries  (users)  of  the  service  provided, 

but  by  the  society  at  large. A s  a  result,  private-sector  decision-making 

concerning  transportation  mode  emphasis,  system  development,  rights-of-way, 

terminal  facility  (including  airport)  location,  and  operating  procedures 

has  been  generally  conducted  without  regard  to  such  external  costs  and 

their  secondary  consequences  such  as  alienation  and  civil  disorder. 

Federal  actions  which  serve to internalize  such  costs,  e.g.,  through 

performance  standards  and  other  regulatory  devices,  might  drastically 

change  some  of  these  decision-making  processes  in  a  manner  which  would 

be  socially  desirable;  at  the  same  time,  however,  the  federal  government 

may  have  to  take  accompanying  actions  to  insure  that  this  internalization 

of  costs  is  not  done  in  such  a  manner  as  to  terminate  the  viability  of 

desirable  types  of  development. 

An  appropriate  overall  federal  objective  in  transportation  would 

appear  to be to  generate  and  maintain  the  broadest  practical  range  of 

options  for  future  transportation  developments.  One  aspect of this  is  the 
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promotion of R&D r e q u i r e d   t o  make needed new forms of t r a n s p o r t a t i o n  a 

rea l i ty .   Another  is the suppor t ing  of h igh- r i sk   o r   low-prof i t   op t ions  

which,   despi te  the economic   una t t r ac t iveness   fo r   t he   p r iva t e   s ec to r ,  

e x h i b i t   u n u s u a l l y   h i g h   p o t e n t i a l   f o r   o v e r a l l   s o c i a l   b e n e f i t s .  A 

t h i r d   a s p e c t   o f   t h i s   o b j e c t i v e  is the p r e s e r v a t i o n   o f   c e r t a i n   c u r r e n t l y  

d i s u s e d   f a c i l i t i e s  which  appear  to  have a h igh   probabi l i ty   o f   be ing  

needed  once  again i n   t h e   f u t u r e .   F o r  example, i n   o r d e r   t o  implement 

the  object ives   of   regional   development   or  a fu tu re   po l i cy   t o   encourage  

development  of a modi f ied   na t iona l   popula t ion   d i s t r ibu t ion ,  a beginning 

might  be made wi th   c iv i l   av i a t ion ;   t h i s   migh t   t hen   be   fo l lowed  by a need 

f o r  good high-speed  ground  transportation  between new growth centers 

and e x i s t i n g   c o r e s  of major   ac t iv i ty .  In some such cases, r ights-of-  

way which exist  today   cou ld   be   u t i l i zed   fo r   i nnova t ive  new systems  such 

as a i r  cushion  vehicles  or  improved ra i l  systems,  thus  saving the 

cos t s   o f   l and   acqu i s i t i on ,   bu t   t he re   has   been  a tendency  for rail  r igh t s -  

of-way  no l o n g e r   i n   u s e   t o   b e   s o l d   t o   t h e   p r i v a t e   s e c t o r  and  thus removed 

from the   pub l i c  domain as p o t e n t i a l   r o u t e s   f o r   t r a n s p o r t a t i o n   s y s t e m s .  

If such  opt ions are n o t   t o   b e   l o s t ,   t h e r e t o r e ,  some type  of  governmental 

a c t i o n  may b e   c a l l e d   f o r .  One poss ib le   course  of a c t i o n  would be  "land 

banking" of re levant   publ ic -owned  land ,   inc luding   d i sused   mi l i ta ry  fac i l i -  

ties whose loca t ion   sugges t s   fu tu re   u se fu lness .  

F e d e r a l   a c t i v i t i e s  w i l l  inevi tably  change  gradual ly  i n  response 

to   changing   na t iona l   t ranspor ta t ion   needs .   Di rec t ions   in   which   the  

federal   involvement   can  be  expected  to   go,   or  a t  least which  deserve 

cons idera t ion ,   inc lude  the following: 
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0 The o v e r a l l   p l a n n i n g   f u n c t i o n ' i n  the' Department  of  Transportation 

should  be.   s t rengthened  and  unif ied.  It should   be .   d i rec ted   toward  

f o r i u l a t i o n . o f ' n a t i o n a 1   t r a n s p o r t a t i o n   p o l i c y ,  and while drawing 

upon t h e   r e s o u r c e s   a n d   s o l i c i t i n g   t h e   p a r t i c i p a t i o n   o f   e a c h  

cons t i tuent   adminis t ra t ion   charged   wi th  a s i n g l e   t r a n s p o r t a t i o n  

mode, the  planning  function  should  be  independent of a l l  these  

admin i s t r a t ions  . 
0 A Nat iona l   T ranspor t a t ion  T r u s t  Fund might b e  e s t a b l i s h e d   t o  

supersede   the  Highway Trus t  Fund and t h e   A i r p o r t  T r u s t  Fund. 

Such a move would  encourage  the  funding of a l t e r n a t i v e  modes 

of t r a n s p o r t a t i o n  on t h e   b a s i s   o f   l o c a l  and na t iona l   cons ide ra -  

t ions  and  comparison  of  social   impacts  and  competing  priorit ies.  

Single-mode trust runds are i n f l e x i b l e ,  and   prevent   sens i t ive  

use of   budget ing   to   ach ieve   changing   ob jec t ives .  It is t r u e  

t h a t   t h e r e  are va l id   ques t ions  to be r a i s e d   r e l a t i v e   t o   t a x i n g  

a given mode to  support   development  of  another,   but it is more 

demonst rab ly   t rue   today   tha t   in f lex ib le   re - inves tment   o f   t ax  

revenues  from a h i g h l y   v i a b l e  mode to support   fur ther   development  

o f   t ha t  mode t e n d s   t o   l e a d   t o   i m b a l a n c e s   i n   t o t a l   t r a n s p o r t a t i o n  

development. 

0 I n  its broadest  form, a Na t iona l   T ranspor t a t ion  T r u s t  Fund might 

i n c l u d e   l e g i s l a t i o n   a l l o w i n g  s ta te  and l o c a l   o f f i c i a l s  

t o  use Fund monies on mass t r a n s i t   f a c i l i t i e s ,   a i r p o r t  ac6ess, 

and o t h e r  critical t r a n s p o r t a t i o n   n e e d s  -- sub jec t   a lways   t o  

federal   approval .  Such a p l a n  may, however,  be  opposed  by o f f i c i a l s  
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who are r e s p o n s i v e   t o  non-urban cons t i t i enc ie s ;   and   de f i c i enc ie s  

i n  loca l   p l ann ing  mechanisms cou ld   l ead   t o   i nadequa te   p l ann ing  

f o r   f u t u r e   g r o w t h ,   i f   l o c a l i z e d  use of  monies were n o t   c a r e f u l l y  

monitored.  Fragmented  Congressional  committee  responsibil i ty 

might   a l so   t end   to   perpe tua te   the   p resent   mode-compet i t ive   s i tu -  

a t ion   under   the   gu ise   o f  a s i n g l e   T r u s t  Fund. 

The Role  of Civi l  A v i a t i o n   i n   t h e   N a t i o n a l   T r a n s p o r t a t i o n  System 

A d e c i s i o n   t o   f o s t e r  c i v i l  a v i a t i o n  as e i t h e r  an alternative o r  a 

complement t o   o t h e r  modes o f   t r anspor t a t ion   shou ld   i nc lude  a cons ide ra t ion  

of such   f ac to r s  as the number of p o t e n t i a l  users, relative dep le t ion  of 

national  resources,   environmental   perturbations  and  competing  land  uses,  

publ ic   subs idy   requi red ,   behaviora l   and   psychologica l   cons t ra in ts ,   and  

p o l i t i c a l   i n s t i t u t i o n s   n e c e s s a r y   t o  implement  and cont ro l   the   sys tems.  

U l t ima te ly ,   t he   ro l e   av i a t ion   can   p l ay  as p a r t  of t h e   n a t i o n a l  trans- 

portation  system  depends upon two b a s i c   f a c t o r s :  

0 The types   o f   a i rpo r t s   i n   ex i s t ence ,   and   t he  manner i n  which 

they are geographica l ly   d i s t r ibu ted .  

6 The e f f i c i e n c y  with which a i r  travel i n t e r f a c e s  with complementary 

modes. 

A f u l l   d i s c u s s i o n   o f   t h e  l a t te r  f ac to r   appea r s   e l s ewhere   i n   t he  

p r e s e n t   r e p o r t ,   b u t   t h e   n e e d   f o r   f e d e r a l   a t t e n t i o n   i n   t h i s   r e a l m  must 

be  noted  here.  The p r i v a t e   s e c t o r ,  which c o n s i s t s   l a r g e l y  of s ing le -  

mode comparLies ,   cannot   assure   proper   interfacing  because  of   ant i - t rust  

laws and other   hindrances.   Because  of   the mix o f   p r iva t e  and pub l i c  

ownership  and  fragmented  regulatory  mechanisms,  local  and s ta te  governments 
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l i k e w i s e   a r e n o t ' i n  a p o s i t i o n   t o . a s s u r e   p r o p e r   i n t e r f a c i n g .  

With r e g a r d   t o  the b a s i c   a i r p o r t - s y s t e m   f a c t o r ,   f u r t h e r ' d i s c u s s i o n  

is relevant here as regards  the r o l e   o f  the' federal  goveriment. This 

d i scuss ion  of a i r p o r t  development can be   fu r the r   b roken  down in to   cons id-  

e ra t ions   r ega rd ing :  

0 Development of a National  Airport   System  Plan. 

0 Generic   categories   of  new a i r p o r t s .  

0 Regional  planning  and  land  use.  

National  Airport   System  Plan  Considerations 

A National  Airport  System  should  be  planned  and  implemented  on  the 

bas i s   o f   cohe ren t   na t iona l   ob jec t ives .  Such ob jec t ive   shou ld  embody 

p o l i c i e s   c o n c e r n i n g   d e s i r e d   n a t i o n a l   p o p u l a t i o n   d i s t r i b u t i o n   t r e n d s ,   b a l -  

anced  regional  development,  and  protection'and  enhancement  of  the  physical 

environment. However, i t  should   be   no ted  that: 

0 C o n s t r a i n t s   b u i l t   i n t o   a i r p o r t / a i r w a y s   l e g i s l a t i o n   i n   t h e  form 

of a l l o c a t i o n  of gran ts   accord ing   to  hub s i z e  and populat ion 

dens i ty  w i l l  l e a d   t o   d i f f i c u l t i e s   i n   a c h i e v i n g   t h e s e   g o a l s .  

These cons t r a in t s   cou ld  serve s imply   to   perpe tua te   cur ren t   t rends   toward  

megalopolis.  By c o n t r a s t ,   i f   t h i s   t r e n d  is t o   b e   r e v e r s e d :  

0 The National  Airport   System  Plan  should a i m  a t  drawing demand 

away from  overly  congested  hubs  and  toward  selected smaller 

popu la t ion   cen te r s   i den t i f i ed  as h a v i n g   t h e   p o t e n t i a l   f o r   s i g n i -  

f i c a n t  growth  and  sustained  socio-economic  viabil i ty.  

Addi t iona l ly ,  if e x i s t i n g   a i r p o r t s  are t o   b e  upgraded  and  future   a i rports  

b u i l t   i n   s u c h  a manner as t o  p romote   bo th   h igh   t r anspor t a t ion   u t i l i t y  
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and  improved overall s o c i a l   d e s i r a b i l i t y :  

Broadened f e d e r a l   a i r p o r t  criteria and  regulat ions,   based  on 

sound  information  and  analysis,   should  be  idopted  concerning 

n o i s e ,   s a f e t y ,  access faci l i t ies ,  land  use, and  environmental  

p ro t ec t ion .  Where necessary  and  appropriate ,   these cri teria 

and regula t ions   should   be  made more s t r i n g e n t   t h a n  a t  p re sen t ,  

s o  as t o   f o r c e   b o t h   t h e   p r i v a t e   s e c t o r  and l o c a l  governments 

t o  make g r e a t e r   e f f o r t s  a t  technological  improvements,   including 

more e f f e c t i v e   i n t e r f a c i n g .  

Generic Types  of New Ai rpor t s  

New r e g i o n a l   a i r p o r t s  are d e s i r a b l e   i n  some areas t o   s t i m u l a t e  

r eg iona l  economic  development ,   induce  populat ion  redis t r ibut ion  f rom 

congested areas t o  new growth  centers ,   or  draw t r a f f i c  from  overloaded 

a i r p o r t s .  These l a r g e   a i r p o r t s   s h o u l d   e i t h e r  serve several popula t ion  

c e n t e r s   o r  create new cen te r s .  They r e q u i r e   v e r y   l a r g e   i n i t i a l   c a p i t a l  

investments,   and  their   development i s  d i f f i c u l t   b e c a u s e  of j u r i s d i c t i o n a l  

rivalries and t h e   u n c e r t a i n t i e s  of route  awards.   If   very  rapid  develop- 

ment a l o n g   t h i s   r o u t e  is seen  as des i rab le ,   therefore ,   federa l   inducements  

and i n i t i a t i v e  w i l l  have  to   be  increased  beyond  present   levels .  

Construct ion  of   center-ci ty  STOLports o r  VTOLports f o r   a i r b o r n e   a i r p o r t  

access from downtown and f o r   d i r e c t   f l i g h t  between c i t y   c e n t e r s  is  today 

a s u b j e c t  o f   cons ide rab le   i n t e re s t .  The fol lowing ego-pronged f ind ing  

of   the   p resent   s tudy  is t h e r e f o r e   r e l e v a n t :  

0 Center-ci ty  STOLports are l i k e l y   t o   b e   p o l i t i c a l l y  and  economically 

f e a s i b l e   i n   v e r y  few o f   t h o s e   l a r g e   c i t y   c e n t e r s   i n   w h i c h   t h e  

demand f o r   c e n t e r - c i t y  a i r  travel p o t e n t i a l l y   e x i s t s .   T h i s  con- 
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c lus ion  is based   no t   on ly  upon noise   and   Dol lu t ion   fac tors  -- 
which  might '   be .   solvable   technological ly  a decade   or .  two hence -- 
b u t   a l s o -   u p o n . f a c t o r s  such as exis t ing  ground  congest ion  and 

inadequate   prospects   for   improved  ground  t ransportat ion  in  the 

t e r m i n a l   v i c i n i t y ;   l a n d   u s e   c o n s i d e r a t i o n s ,   p a r t i c u l a r l y   w i t h  

regard  to   compet i t ion  between  aviat ion  and  other   possible  uses 

a t  the  STOLport s i g h t ;  and the s o c i a l   d i s r u p t i o n s  and u n r e s t  

caused  by  displacement  of  prior activit ies ( r e s i d e n t i a l   o r   o t h e r -  

wise) a t  t h e  STOLport sites. 

0 Cent ra l  STOL- and  VTOLports,  planned as i n t e g r a l   p a r t s   o f  New 

Towns , would  escape a t  least some of the p o l i t i c a l   c o s t s   i n c u r r e d  

in   redeveloping   ex is t ing   dense ly   popula ted  areas and  would o f f e r  

b e n e f i t s   i n   t h e  form  of  recruitment  of  industry and commerce, 

i nc reased   mob i l i t y   fo r   r e s iden t s   o f  new communities,  and,  insofar 

as they  reduce  the  need  for   automobile   t ransportat ion  and highway 

building,  environmental   enhancement.  However, t h e   j u s t i f i c a t i o n  

f o r   c e n t r a l   l o c a t i o n  is by  no means as clear i n   t h i s  case as i t  

w o u l d   b e   f o r   t h e   l a r g e   c i t y ,   s i n c e  good access -- the   p r ima 

j u s t i f i c a t i o n   f o r   c e n t r a l   l o c a t i o n  -- is r e a d i l y   o b t a i n a b l e   i n  

t h e  case of a smaller town even i f  the STOLport is on  the  edge  of  

town. 

An i n t e r e s t i n g   a n d   s o c i a l l y  a t t ract ive alternative t o  the cen te r - c i ty  

STOLport is the  r im-port  -- i .e. , a STOLport l oca t ed   on   t he  " r i m "  of 

a l a rge   me t ropo l i t an  area, 3 to  10 miles from t h e   c e n t e r   o f  the c e n t r a l  

b u s i n e s s   d i s t r i c t .  As discussed  elsewhere i n  the p r e s e n t   r e p o r t ,  this 
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concept   o f fe rs  a promising  approach  to  STOL t ransportat ion  which  could 

enab le   bo th   l a rge   me t ropo l i t an  areas and smaller zrowth centers t o   b e  

s e r v e d   e f f e c t i v e l y .  

F i n a l l y ,   t h e   f e d e r a l  government  could  explore the f e a s i b i l i t y  and 

desirability of   deve lop ing   "Na t iona l   A i rpo r t s "   i n   s e l ec t ed  areas. Such 

a i r p o r t s   c o u l d   s i g n i f i c a n t l y   s t i m u l a t e  the growth  of  an  underdeveloped 

region,  where  they  could serve seve ra l   popu la t ion   cen te r s .  They might 

a l s o   b e   o f   i n t e r e s t   w h e r e   l o c a l   p u b l i c   r e s o u r c e s  are inadequa te   fo r  

development   of   regional   a i rports ,   where c r i t i ca l  geophysical   condi t ions 

o b t a i n  ( i .e. ,  wa te r -bo rne   j e tpo r t s ) ,   and   where   j u r i sd i c t iona l   r i va l r i e s  

o r   d i s p a r i t i e s  of  r e sources   t h rea t en   t o  impede t h e   r a t i o n a l   s e l e c t i o n  of 

a i r p o r t  sites in   accordance   wi th   the   Nat iona l   Ai rpor t   Sys tem  P lan .  

Obstacles  to  such  programs may inc lude   t he   poss ib i l i t y   o f  l i t t l e  o r  no 

r e t u r n  on p u b l i c   i n v e s t m e n t ,   c c n f l i c t i n g   p o l i t i c a l  commitments among 

s t a t e  and l o c a l   o f f i c i a l s ,  and -- perhaps  most  importantly -- h o s t i l i t y  

a g a i n s t   f e d e r a l   i n t r u s i o n .  

Regional  Planning  and Land-Use Considerat ions 

P rope r   i n t eg ra t ion  of a i r p o r t s   i n t o   t h e  community r e q u i r e s   t h a t   t h e  

l a n d   i n  the a i r p o r t   v i c i n i t y   b e   u t i l i z e d  by a c t i v i t i e s  which are compatible 

wi th   a i rpo r t   p re sence .  However, loca l   l and-use   regula t ions   f requent ly  

f r u s t r a t e   n a t i o n a l   o r   r e g i o n a l   p o l i c i e s  and  goals  accepted i n  t h e  con- 

t e x t   o f  the la rger   soc ie ty .   Zoning  laws and bui ld ing   codes  are o f t e n  

used less f o r   t h e i r   d e c l a r e d   s o c i a l   o b j e c t i v e s   t h a n   t o   p r o t e c t   s p e c i a l  

i n t e r e s t s   o r   t o   b l o c k  unwelcome changes  such as low-income hous ing   o r  

racial integrat ion.   Furthermore,   the   absence  of   adequate   land-use 
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regulat ions  and  controls   a l lows  incompatible   land  development  i n  high- 

no i se . a reas   a round   a i rp0 r t s ; i . n   needed 'g reen   space ,   o r   where  there is 

a d e l i c a t e   e c o l o g i c a l   b a l a n c e .   F o r   a i r p o r t s ,   t h e ' r e s u l t i n q  social  

strains limit a i r p o r t   u t i l i t y   t o  the community and create o p p o s i t i o n   t o  

expansion of e x i s t i n g  facil i t ies o r  the development of new ones. 

C l e a r l y ,   t h e   k e y   t o   c o r r e c t i o n   o f   t h i s   s i t u a t i o n  lies i n  improvement 

of a i rport-related  urban  planning  processes ,   and  of   the  procedures   used 

t o  implement  plans.  Local  planning -- at  least, the   po r t ions   t he reo f  

which  actual ly   reach  the  implementat ion  s tage -- tends  to   be  dominated 

by   l imi t ed   spa t i a l   concep t s  and or iented  toward  current  and near-future  

demands. An infusion  of   longer-range  perspect ives  is c lear ly   needed ,  

b u t  i s  unl ike ly   to   occur   spontaneous ly  a t  t h e   l o c a l   l e v e l :  

0 Current  urban  problems are t y p i c a l l y  s o  urgent  today that they 

l e a v e   t h e   l o c a l   o f f i c i a l  -- even   t he   bas i ca l ly   f a r - s igh ted  one -- 
l i t t l e  o r  no time to  devote   to   long-range matters. 

0 The longev i ty   o f   l oca l   po l i t i ca l   admin i s t r a t ions  is  usua l ly  

short   and  precar ious enough t o  make the   d i s tan t - fu ture   rewards  

o f   l ong- range   p ro j ec t s   r e l a t ive ly   una t t r ac t ive .  

Ano the r   impor t an t   f ac to r   i n   t he   a i rpo r t   p l ann ing   p rocess  is the 

f r agmen ta t ion   o f   l oca l   po l i t i ca l   au tho r i ty ,   wh ich   imp l i e s  a t  b e s t  that 

ex tens ive   coord ina t ion  is necessary,  and a t  worst   that   compet i t ion  and 

f eud ing   can   b lock   p rog res s   a l t oge the r .   Loca l   j u r i sd i c t iona l   boundar i e s ,  

o f t e n  a legacy  from  the  days of p r i m i t i v e   t r a n s p o r t a t i o n  and communica- 

t i o n ,   t y p i c a l l y  are now d y s f u n c t i o n a l   f o r  programs  involving  complex 

technology,  economic  development,  and  environmental management. 
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In t e r ju r i sd i c t iona l   coope ra t ion   and   coord ina t ion  are e s s e n t i a l  i n  loca t -  

ing   and   deve loping   a i rpor t s ,   and   th i s  can be '   enhahced ' in  several ways, 

such as the u t i l i z a t i o n  of economic  development d i s t r i c t s  and  regional  

counci l s .  The r e c e n t ,   f e d e r a l l y   f o s t e r e d  movement toward  regionalism i n  

planning  and  toward  coordinated  planning a t  t h e  s ta te  and i n t e r s t a t e  

levels must be  cont inued  and  s t rengthened,  It is  r e l e v a n t   t o   n o t e   t h a t :  

0 The goal   should  be t o   l o c a t e  every governmental   funct ion a t  

the   op t ima l  level o f   j u r i s d i c t i o n   i n   o r d e r   t o   a s s u r e   b o t h  

economies  of s i z e  and  reasonable access to  decision-making 

b y   t h e   c i t i z e n s   a f f e c t e d .  46 In t h i s   connec t ion ,  some 30 states 

h a v e   d e l i n e a t e d   d i s t r i c t s   f o r   c o o r d i n a t i n g   f e d e r a l  programs  and 

grants ,   and   var ious  small o r   s emi - ru ra l   j u r i sd i c t ions  are develop- 

i n g  mechanisms f o r   s h a r i n g   p u b l i c  services and  planning  processes.  

The realm of community pa r t i c ipa t ion   i n   ma jo r   u rban   l and -use   dec i s ions  

inc lud ing ,   i n   pa r t i cu la r ,   t hose   conce rned   w i th   a i rpo r t s  -- remains  an 

area of   great   and c r i t i ca l  weakness. Community p a r t i c i p a t i o n  as i t  pre- 

s en t ly   occu r s  is g e n e r a l l y   i n e f f e c t i v e ,   b o t h   i n   i n f l u e n c i n g   d e c i s i o n s  

and i n   r e d u c i n g  later pub l i c   oppos i t i on  as p lans  are implemented: 

0 Present   techniques  such as publ ic   hear ings  create f a l s e  

expectations  of  "success"  and a t  the same t i m e  f a i l   t o  convey 

a real percept ion   of   response   o r   o f   having   been   " l i s tened   to .  

0 P u b l i c   h e a r i n g s   o f t e n   m e r e l y   r e i n f o r c e   t h e   c i t i z e n ' s   n e g a t i v e  
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opin ions   and   so l id i fy   oppos i t ion  t o  a proposal .  

Ef fec t ive   and   product ive  community p a r t i c i p a t i o n  is ,  nonethe less ,  an 

a b s o l u t e   n e c e s s i t y   f o r   t h e   f u n c t i o n i n g   o f  a t ruly  democrat ic   system a t  
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t h e   l o c a l  level. Thuk: 

0 'There  is a p res s ing   need   fo r  a p a r t i c i p a t i o n  mechanism which 

is r e p r e s e n t a t i v e   o f ' t h e ' w h o l e  community  and which al lows the 

pub l i c  interest as a whole, as w e l l  as competing s p e c i a l  

i n t e r e s t s  , t o   be   r ep resen ted .  

Pol icy   Impl ica t ions  and Alternatives 

The preceding   d i scuss ion   sugges ts  a number of areas which  deserve 

cons ide ra t ion  i n  the  formulat ion  of   pol icy  concerning the n a t i o n ' s  trans- 

por ta t ion   sys tem,   inc luding  c i v i l  a v i a t i o n .  These c l u s t e r   i n t o   t h e  

fol lowing  broad  categories:  

e Development,   broadening,  and  preservation  of  resources  for 

fu ture   t ranspor ta t ion   deve lopment .  

0 A s s i s t a n c e   i n ,  and  promotion  of,  effective  planning  and  imple- 

mentation  of  advanced  transportation  systems. 

The term "resources" is used   he re   i n   t he   b roades t   poss ib l e  manner, 

meaning not   on ly  material r e sources   bu t   a l so   p rov i s ion  of  funds  of know- 

ledge  from  which  needed  information  can  be  drawn i n  c r e a t i n g   v i a b l e  new 

systems. Some of t h e   f e d e r a l  activit ies which  would relate t o   t h i s  area 

would  include: 

0 Creation  of a f ede ra l   l and  bank t o  preserve  cr i t ical  l and  areas 

and  exis t ing  but   disused  r ights-of-way i n  t h e   p u b l i c  domain, 

where these are expec ted   t o  become c r u c i a l   t o  needed  future  develop- 

ments i n   t r a n s p o r t a t i o n .  This might  involve  anticipated  development 

i n  air travel ( a i r p o r t s )  as w e l l  as g round   t r anspor t a t ion   ( r igh t s -  

of -way) . 
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0 Systems  research  and  development,   to  generate a coherent   s t ruc-  

t u re ,   pa t t e rn ,   and   t echno logy   base   fo r   con t inu ing   t r anspor t a t ion  

developments. 

0 "Public interest" research  and  development,  insuring  adequate 

p r o g r e s s   i n  areas such as mass t r a n s i t ,   q u i e t  a i rcraf t  engines ,  

and t h e   l i k e   w h e r e   t h e   p r i v a t e   s e c t o r  i s  n o t   i n  a p o s i t i o n   t o  

perform  the  needed R&D on i t s  Own. Direct economic r e t u r n  on such 

investments  may t y p i c a l l y   b e  low,  and/or  development  risks  abnor- 

mal ly   high.  

0 "Na t iona l   i n t e re s t "   r e sea rch  and development ,   carr ied on p r imar i ly  

t o   m a i n t a i n  a compet i t ive   pos i t ion   in   wor ld   marke ts   and/or   for  

na t iona l   p res t ige   purposes .   These  two areas appea r   t o   be   i n t e r -  

r e l a t e d ,   a l t h o u g h   t h e r e  i s  no e m p i r i c a l   v a l i d a t i o n   f o r   t h e  

p r e m i s e   t h a t   p r e s t i g e   t r a n s l a t e s   d i r e c t l y   i n t o  power o r  economic 

gain.  A selective approach  to  world markets may t h e r e f o r e   b e  

most p r a c t i c a l  and  compat ible   with  other   nat ional  aims. 48 

The process  of  planning  and  implementing  transportation  systems,  both 

i n   a v i a t i o n  and i n  ground travel, is a very complex and ,   today ,   an  

unwieldy  and r e l a t i v e l y   i n e f f i c i e n t  one. A number of areas have  been 

discussed  which may warran t  new o r   i n c r e a s e d   f e d e r a l   a c t i v i t y ,  and these  

are surcmarLzed h e r e  : 

0 Promotion  of  improved  regional  land-use  development  and  planning 

relative t o   t r a n s p o r t a t i o n  -- p a r t i c u l a r l y  with r e s p e c t   t o   a i r p o r t s .  

This could  involve  imposi t ion  of   appropriate   federal   land-use 

g u i d e l i n e s   o r   r e g u l a t i o n s .  -It should   a l so   inc lude   measures   to  
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reduce-the extreme.lead  times'..which.nm characterize.  decision- 

making  and.implementation'in  airport  develophent, 

a Promotion.of'coordination and interfacing among complementary 

modes. A particularly  relevant  problem.here is that of pro- 

viding  efficient  airport  access  in  urban  areas,  as  well as 

improved  passenger/baggage  processing  within the airport  complex. 

Internalization  of  social  costs  through  legislation and regula- 

tion.  This  would  involve  charges  for  air and water  pollution, 

application  of  stringent  standards  and  criteria  which  set  upper 

limits  for  socially  undesirable  side  effects,  and  the  like.  In 

some  cases,  however,  it  must  be  noted  that  complete  internaliza- 

tion  of  these  costs  by a given  industry  (for  example,  the  airline 

industry)  may  imply  destroving  the  economic  viability  of  that  indus- 

try. To the  extent  that  the  service  performed is seen to generate 

social  benefits  which  render  elimination  of  the  industry  unac- 

ceptable,  compensating  subsidies,  tax  relief,  or  other  financial 

assistance  would  be  warranted  in  such  cases. 

0 Federal  initiative  in  terms of research,  development,  demonstra- 

tion,  and  subsized  initial  implementation  of  highly  innovative 

new  transportation  systems,  such as certain  kinds  of  STOL, VTOL, 

and  high  speed  ground  transportation  systems.  Due  to  the  high 

risks and inability  to  conclusively  demonstrate  acceptable  demand 

for  entirely  new  services  before  sizable  investments,  these 

developments  cannot  be  expected  to  come  about in a timely  manner 

wholly  through  industry  initiatives. 
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e Introduction of "National  Airports" in areas where they are 

crucial to  the implementation of a National Airport  System 

Plan and are locally  desirable,  but where local resources are 

insufficient for development of such an airport  in  the  tradi- 

tional manner. 

I 



5. STOLPORTS,  RIM-PORTS,  AND  EXPANSION OF EXISTIN-G AIRPORTS 

SUMMARY:. Alternative  approaches  to  the  problem of airport 
facilities  are  evaluated,  with  particular  reference  to  Short- 
Haul  Interurban  civil  aviation  systems.  The  most  promising 
alternatives  involve  some  combination  of  improvement  of 
existing  facilities,  construction  of  metropolitan  distri- 
buted  STOLports  (rim-ports),  and  development  of  STOLports 
for  selected  growth  centers;  the  center-city  STOLport  con- 
cept  appears  relatively  unattractive.  Discussion  is  pre- 
sented  relative  to  the  implication  of  these  approaches  in 
terms  of  social  impacts  in  the  critical  areas  of  access, 
noise,  and  urban  land  development. 

Introduction 

The  discussion  below  focuses  upon  the  following  specific  questions: 

What  alternative  approaches  are  available  for  creating  new  types  of 

airport  facilities  and  upgrading  present  airports to avoid  the  impend- 

ing  national  congestion  crisis?  Which  approaches  are  preferable  in 

relation to the  full  spectrum of social  implications  associated  with 

each  alternative  concept? 

The  first  means  which  logically  deserves  consideration  in  meeting 

projected  increases  in  the  demand  for  air  travel  is  that of expansion 

and  upgrading of existing  airport  and  air  traffic  control  (ATC)  facili- 

ties.  This  approach  has  been  studied  and  found to hold  very  significant 

potentials  for  improved,  higher-capacity  service,  and  these  potentials 

will  need  to  be  capitalized  upon  if  the  ability  of  aviation  to  move 

people  and  goods  is  not  to  become  saturated  and  degraded. 

However,  there  are  definite  limitations  in  the  foreseeable  gains 

to  be  realized  through  such  attention  to  existing  facilities.  In  parti- 

cular,  important  new  needs  are  emerging  for  civil  aviation  services  in 

the  short-haul  interurban  category,  including  not  only  improved  service 
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a l o n g   e x i s t i n g   r o u t e s ,   b u t   a l s o  new types  of  service t o  areas which a t  

p resen t  are s e r v e d   i n e f f e c t i v e l y   o r   n o t  a t  a l l .  I f  c iv i l  a v i a t i o n  i s  

t o  meet the   sho r t -hau l   cha l l enge .   t he re fo re ,  it a p p e a r s   t h a t   t h e  improve- 

ment o f   e x i s t i n g   f a c i l i t i e s  must b e  complemented  by the   cons t ruc t ion  

of new f a c i l i t i e s   i n  some locat ions.   These new f a c i l i t i e s ,   o r i e n t e d  

toward  short-haul  functions,  would cons i s t   o f  STOLports  and t h e i r  

assoc ia ted  ATC f a c i l i t i e s .  

Soc ia l   impact   cons idera t ions   bear ing  on the  problem  of  choosing 

an   appropr ia te  "mix" i n   t h e  development  of  needed f u t u r e   f a c i l i t i e s  

sp r ing   pa r t i cu la r ly   f rom  th ree  c r i t i ca l  areas: 

0 Airpor t  access. 

0 Urban land  development. 

0 The problem  of a i r c r a f t   n o i s e .  

Some r e l e v a n t   c o n s i d e r a t i o n s   i n   t h e s e   t h r e e  areas are discussed  below, 

a f t e r  which t h e   f o l l o w i n g   t h r e e   a l t e r n a t i v e   a p p r o a c h e s   i n   a i r p o r t  

development are explored: 

0 Expansion  and  modif icatfon  of   exis t ing  faci l i t ies .  

0 Center-ci ty  STOLports. 

0 Metropo l i t an   d i s t r ibu ted  STOLports ( r im-ports) .  

Access  Considerations 

The f e a s i b i l i t y   o f  any  method  of  expanding a i r  f a c i l i t y   c a p a c i t y  

w i l l  be   s t rong ly   i n f luenced  by t h e   c h a r a c t e r  of  supporting access systems. 

Poor  ground access can  construct   the   effect ive  passenger-handl ing  capaci ty  

of a n   a i r p o r t   j u s t  as s u r e l y  as d o e s   t h e   l i m i t a t i o n   o n   p o s s i b l e   a i r c r a f t  

operat ions  per   hour  imposed  by safe ty   and  ATC requirements,   though  per- 

h a p s   i n  more s u b t l e  and d i v e r s e  ways. 
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Airpor t  access today is predominantly  by  automobile. Over 90 

percent   of  the ground access t o   a i r p o r t s   i n   t h i s   c o u n t r y  is by  auto- 

mobile;  the " l o n g e s t   t r i p s  i n  a met ropol i tan  area are t o   a i r p o r t s ,  

and  they  can  be among the l a r g e s t   t r i p   g e n e r a t o r s  About 76 per- 

cent of a l l  r e s i d e n t  air travel t r i p s  start a t  home. Only 3.3  per- 

cen t   o f  a l l  r e s i d e n t   t r i p s   o r i g i n a t e   i n   t h e   c e n t r a l   b u s i n e s s   d i s t r i c t ,  

and i n  most l a r g e  ci t ies " re s iden t  and non-resident air  travel t r i p s  

may approximately  balance.  1150 For a more selective sample  of c i t i es ,  

t r i p s  made by air p a s s e n g e r s   t o   t h e   a i r p o r t   f r o m   c e n t r a l   b u s i n e s s  

d i s t r i c t s   r e p r e s e n t e d  15 t o  28  p e r c e n t   o f   t h e   t o t a l   t r i p s  made by t h e  

g roup ;   fu r the rmore ,   t o t a l   a i rpo r t  trim are d iv ided   about   equa l ly  among 

a i r  passengers,   employees,   and  visi tors.  51 Fu tu re   decen t r a l i za t ion  of 

businesses   and  res idences w i l l  f u r t h e r   d i s p e r s e   t h e   p o i n t s  of o r i g i n ,  

l e a d i n g   t o   e v e n   g r e a t e r   r e l i a n c e  on automobi le   access   i f   p resent   t rends  

cont inue.  52 

This  trend  toward ever more  complete  dependence  on  the  auto  for 

a i rpo r t   access   canno t   con t inue   i nde f in i t e ly ,  however.  This is true 

pa r t ly   because   t he   au to   imposes   pena l t i e s   i n   e f f i c i ency   o f   a i rpo r t   space  

u t i l i z a t i o n :  a l a r g e   f r a c t i o n  of the   l and  area a t  t h e   t y p i c a l   l a r g e  

a i rpo r t   o f   t oday  i s  g iven   ove r   t o  roadways  and  parking f a c i l i t i e s ,  from 

which t h e  a i r  passenger  must  generally make a long  and  sometimes  hazard- 

ous   walk   to   the   t e rmina l .  Even  more impor tan t ly ,   however ,   typ ica l   l a rge  

urban areas served  by a i r  are becoming so s a t u r a t e d   w i t h   a u t o   t r a f f i c  

t h a t   t h e   m a r g i n a l   c o s t s  of  supplying streets, highways,  and  parking are 

becoming astronomical.   For  example,   plans  for  Washington, D. C . ,  

i n d i c a t e   t h a t ,   f o r   e a c h   a d d i t i o n a l  car b r o u g h t   d a i l y   i n t o   t h e   c e n t r a l  
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b u s i n e s s   d i s t r i c t  by  1980,  "capital   investment  in  highways,   not  including 

parking,  w i l l  t end   t o   i nc rease   by  $23  ,000."53  One-fourth to   one - th i rd  

of t he   l and   u se  area i n   r e s i d e n t i a l   d i s t r i c t s  is a l r eady   devo ted   t o  

s t r e e t s ; 5 4  i n  t h e   c e n t r a l   c i t y  as much as 40 percent  of t h e  area may be  

taken up by parking  and streets combined.55 In  1980,  120  million  motor 

v e h i c l e s  w i l l  travel over 1 . 2  t r i l l i o n   v e h i c l e  miles i n   t h e   U n i t e d  States. 

T h i s   t o t a l  w i l l  inc lude   over  700 b i l l i o n   u r b a n   v e h i c l e  miles, more than  

a l l  motor   vehicle  t ravel  i n   t h e   U n i t e d   S t a t e s   i n  1960.56 

Such unbearable   pressures  on the   u rban   f ab r i c  must i nev i t ab ly   l ead  

t o  new developments i n   u r b a n   t r a n s p o r t a t i o n  which  can  reduce  dependence 

on the   au to .   Indeed ,   t he   r ev iva l  of a c t i v e  development  of mass urban 

t r a n s p o r t a t i o n   s y s t e m s   i n   l a r g e  American c i t ies  a f t e r   decades   o f   d i s in -  

terest s i g n i f i e s   t h a t   t h e   u r b a n   t r e n d  away from  the  automobile  has  already 

begun. C l e a r l y ,   t h i s   o f f e r s   t h e   p r o s p e c t  of g r e a t l y  improved air- 

po r t  access, and  hence  enhanced u t i l i t y   f o r   a v i a t i o n ,   i n   t h e   d e c a d e  ahead-- 

b u t   t h i s   p r o s p e c t  w i l l  b e   f u l l y   r e a l i z e d   o n l y   i f   t h e   a i r p o r t   a c c e s s  i s  

developed  hand-in-hand  with  urban  transportation  in  general .   This is 

t r u e   i n  a func t iona l   sense   because  of the  metropol i tan-wide  dispers ion 

of o r i g i n s  and dest inat ions  which re la te  t o   t h e   a i r p o r t ;  and i t  is  empha- 

s i z e d   b y   t h e   p o l i t i c a l   f a c t   o f   l i f e   t h a t   u r b a n   p r i o r i t i e s  must b e  on 

services which   benef i t   the  maximum p o s s i b l e  number of community r e s i d e n t s  

on a r egu la r   bas i s .  The l a t t e r  f a c t o r  mili tates aga ins t  any a i r p o r t  

access schemes  which  might  appear t o  be  "special-purpose"  projects .  

For tuna te ly ,  r a i l  mass t r a n s i t   s y s t e m s   o f   t h e   t y p e   e x i s t i n g   i n  

some c i t i e s  and b e i n g   b u i l t   i n   o t h e r s  do show promise i n   r e l a t i o n   t o  
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a i r p o r t  access. A r ecen t   s tudy   conc ludes   t ha t ,   f o r  Kennedy In te rna-  

t i o n a l   A i r p o r t ,   " t h e r e  i s  much more l i k e l i h o o d   t h a t  a severe  backup  in  

movement w i l l  occur   on  the  roads  than on t h e  runways if r a i l  service is 

not   rushed."  The same s t u d y   i n d i c a t e s   t h a t  "rail  service t o  Kennedy 

A i r p o r t   c o u l d   b e   o n e   o f   t h e   b e s t   t r a n s p o r t a t i o n   b u y s   i n   t h e   r e g i o n ,  

comparing cos t s   and   bene f i t s  as u s u a l l y   c a l c u l a t e d   f o r   t r a n s p o r t a t i o n  

i n ~ e s t m e n t . ~ ~  Critics o f   t h e   r a i l / a i r p o r t  access concept   point   out  

t h a t ,   a l t h o u g h   t h e   a i r p o r t  is  a n   i n t e n s e   t r i p   g e n e r a t o r ,   t h e  number of 

t r i p s   t o  a spec i f i c   h igh -dens i ty  area such as t h e   c e n t r a l   b u s i n e s s   d i s t r i c t  

is t y p i c a l l y   i n s u f f i c i e n t   t o   s u p p o r t  a r ap id  r a i l  l i nk .   Th i s  argument 

f a i l s   t o   t a k e   i n t o   c o n s i d e r a t i o n   t h r e e   i m p o r t a n t   f a c t o r s   w h i c h   c a n  

i m p r o v e   t h e   f e a s i b i l i t y  of r a i l / a i r p o r t   a c c e s s :  

0 Such f a c i l i t i e s  may be   shared   wi th   o ther   h igh- in tens i ty  

uses   wi th   on ly  a s l i g h t   i n c r e a s e   i n  travel t i m e ,  i f   a i r p o r t  

placement   a l lows  the  appropriate  r a i l  r o u t e   s t r u c t u r e .  

0 The c o s t s  of  providing a similar l eve l   o f   access  by another  

means may be   p roh ib i t i ve .  

0 The presence  of rai l  access  is l i k e l y   t o   g e n e r a t e   t h e  demand 

needed t o   s u p p o r t  i t ,  as l a n d - u s e   p a t t e r n s   a d j u s t   t o   c a p i t a l i z e  

on  improved access. 

Urban Land Development Considerat ions 

The  demands placed  on  any  t ransportat ion  system are l a r g e l y   d e t e r -  

mined  by t h e   s p a t i a l   d i s t r i b u t i o n  and relative i n t e n s i t y   o f   v a r i o u s   l a n d  

uses .  However, t h e  reverse a l s o   h o l d s   t r u e :   t h e   e x i s t e n c e   o r   p r o v i s i o n  

o f   a d e q u a t e   t r a n s p o r t a t i o n   f a c i l i t i e s  may he lp   to   shape   the   l and-use  
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patterns  which  develop. 58 Under  certain  conditions,  therefore,  the 

long-term  end  result  of  increased  transportation  capacity  may  be  aggra- 

vation  of  the  congestion  problem,  since  increased  efficiency  permits 

more  intensive  and  extensive  development  which  leads  ultimately  to 

even  greater  transportation  demand.  Therefore,  the  decision-maker 

should  weigh  carefully  the  respective  effects  and  social  impacts  of  the 

following  types  of  alternatives: 

0 Satisfying  the  existing  or  projected  demand  for  movement  between 

predetermined  locations,  emphasizing  the  existing  land-use 

pat  terns. 

0 Employing  the  transportation  system  as  a  public  facility  for 

guiding  and  controlling  development. 

0 Reducing  the  demand  for  certain  types  of  movement  by  restruc- 

turing  land-use  patterns. 

For  air  transportation,  the  primary  influence  on  land  use  tends 

to  be  restricted  to  a  relatively  localized  area  in  the  vicinity  sur- 

rounding  the  airport,  rather  than  in  the  linear  and  matrix  patterns 

associated,  respectively,  with  rail  and  automobile  modes.  Airports 

themselves  thus  have  a  nucleating  effect  on  land  development,  while 

the  modes  used  for  airport  access  may  have  secondary  linearizing  or 

dispersing  results.  Where  the  demand  for  airport  access  is  satisfied 

by  automobile,  an  overall  decentralizing  influence  will  tend  to be 

exerted,59  whereas  a  direct  rapid-transit  tie  between  the  airport  and 

central  business  district  would  have  the  opposite  effect. 

Control  of  the  overall  effect on land  development  of  an  airport  and 



its access p r o v i s i o n s   c l e a r l y  calls  f o r  maximum use  of  comprehensive 

land-use  planning,  st imulation  of  which may be  accomplished  through 

f ede ra l   p re s su res .  It is  conce ivab le   t ha t   au tho r i ty  in  c e r t a i n   a s p e c t s  

of   l and-use   regula t ion   could   be   t ransfer red  t o  t h e   f e d e r a l  government.60 

Land-use con t ro l   p rob lems   fo r   a i rpo r t s   i n   ex i s t ence   t oday ,  as 

opposed t o   f u t u r e  new a i r p o r t s ,  stem from t h e   f a c t   t h a t  much o f   t he  

ad jacent   p roper ty  is e i ther   a l ready   deve loped   or   rap id ly   deve loping .  

Expansion,   therefore  becomes i n c r e a s i n g l y   d i f f i c u l t   f o r   b o t h  economic 

and legal   reasons.61 The approach  of state and l o c a l   l e g i s l a t u r e s   h a s  

been   to   a t tempt   to   cont ro l   l and   deve lopment   a round  the   a i rpor t  by  means 

of  zoning  ordinances.  The const i tut ional i ty   of   such  ordinances  must  

be  determined. It should   a l so   be   no ted   tha t   the   purchas ing   of   ' av iga-  

t ional"   easements  is a p o o r   a l t e r n a t i v e   t o   t h e   r e g u l a t i o n   o f   l a n d   u s e  

through  pol ice   power,   s ince these may b e  as c o s t l y   t o   o b t a i n  as com- 

p l e t e  t i t l e  t o  the   l and .62  

Aircraf t   Noise   Cons idera t ions  

Two measures  have  been  developed  for  use  in  determining  the level 

o f   n o i s e   i r r i t a t i o n   p r o d u c e d   i n   t h e  community surrounding an a i rpor t - -  

namely t h e  Composite  Noise  Rating (CNR) and the  Noise  Exposure  Forecast  

(NEF). Both are computed  on t h e   b a s i s  of t he   pe rce ived   no i se  level of 

p a r t i c u l a r   a i r c r a f t  a t  a given  point   on  the  ground,  the m i x  o f   a i r c r a f t ,  

the   f requency   of   exposure ,   and   o ther   fac tors .  NEF con ta ins   add i t iona l  

cor rec t ions   for   the   average   dura t ion   of   each   exposure   and   pure   tone  

qua l i t i e s .   No i se   exposure  levels of 30 and 40 NEF closely  approximate 

those  of  100  and 115 CNR, r e spec t ive ly .  Below a level of 30 NEF 'lessen- 

t i a l l y   n o   c o m p l a i n t s  would be  expected .... The n o i s e  may, however, 
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i n t e r f e r e   w i t h  certain activit ies of the residents . ' '  Between 30 and 

40 NEF, " ind iv idua l s  may complain,   perhaps  vigorously ... concerted 

group  ac t ion  i s  possible ."  Above 40 NEF, " ind iv idua l s '   r eac t ions  would 

l ike ly   inc lude   repea ted ,   v igorous   compla in ts  ... concerted  group  act ion 

might  be  expected. 

The Federa l   Hous ing   Adminis t ra t ion   has   s ta ted   tha t ,   fo r  a n o i s e  

exposure  level  above 30 NEF, "it may not   be   poss ib le   to   deve lop   pro-  

p e r t i e s   t h a t  w i l l  be   acceptab le   for   mor tgage   insurance ."   For   l eve ls  

i n   excess   o f  40 NEF, "no new r e s i d e n t i a l  development  should  be  con- 

s idered .  64 Even commercial  and indus t r ia l   l and   uses   should   be   avoided  

unless   "an  analysis  of no ise   reduct ion   requi rements  is made and  needed 

n o i s e   c o n t r o l   f e a t u r e s  are inc luded   i n   bu i ld ing   des ign .  65 Table 8 

summar izes   l and -use   compa t ib i l i t y   c r i t e r i a   fo r   a i rpo r t s .  66 

Table 9 indicates  the  magnitude  of  the  noise  problem a t  e x i s t i n g  

a i r p o r t s .  67 S i g n i f i c a n t  numbers  of people  are s u b j e c t e d   t o  a n o i s e  

l eve l   o f  30 NEF o r   g rea t e r ,   due   t o   t he   h igh   l eve l   o f   l and   deve lopmen t  

which  has come i n t o   b e i n g   i n   a i r p o r t   v i c i n i t i e s .  A study  of 2 1  l a r g e  

hubs  conducted  by HUD i n  1967 showed t h a t ,  of t h e  36 a i r p o r t s   w i t h i n  

these  hubs,  1 2  were almost  completely  surrounded by intensive  develop-  

ment  and 16 o t h e r s  were a t  least 50% surrounded.  There are a l r eady  

some 44,000 r e s i d e n t i a l   u n i t s   i n   t h r e e   j u r i s d i c t i o n s   w i t h i n   t h e   h i g h -  

n o i s e  area of National  Airport  near  Washington, D.C. The high-noise 

area surrounding Los Angeles, O'Hare, and  Kennedy a lone  is now nea r ly  

t h r e e  times t h e   s i z e  of t h e   a c r e a g e   r e d e v e l o p e d   i n   t h e   f i r s t  16  years  

of urban  renewal a t  a pub l i c   cos t  of  $5 b i l l i o n .   I n  Inglewood, Cali- 

f o r n i a ,   n e a r  Los Angeles   Airport ,  i t  has   been  revealed  that   c lassroom 
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TABLE 9: NOISE-SENSITIVE LAND USES  LOCATED WITHIN CURRENT 
AND PROJECTED ZONES OF HIGH NOISE  EXPOSURE--NEF 30 

Los Angeles - Chicago - New York 
( I n t e r n a t i o n a l )  - (O 'Hare )  - (John F.  Kennedy) 

Airport   1965  19 75 1965  19 75 1965  19 75 

Population  210,200  312,800  236,000  432,600 665,700  1,747,600 
a b C d e 

Schools 58 84 86  142  80  112 

Hosp i t a l s  8 9 4 6 3 12 

Parks 18 22 48 60 19  37 

Land Area, 34.4 43.9 71.9 122.9  79.8  121.2 
sq. miles 

Ai rpor t   S i ze ,  5.0 5.0 8.1  8.1 7.2 7.7 
sq. miles 

Notes: a. Estimate based  on  County  records  for  1967. 
b .   Prel iminary estimate 
c. Based  on  Chicago Area T r a n s p o r t a t i o n   S t u d y   p r o j e c t i o n   f o r  1980. 
d. Estimate based   on   records   ava i lab le   for   1963.  
e. P r o j e c t e d   f i g u r e s   f o r   s c h o o l s ,   h o s p i t a l s ,   a n d   p a r k s   r e f l e c t  

o n l y   e x i s t i n g   f a c i l i t i e s   t o   b e  encompassed  by  contour of 30 
NEF by  1975. 
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t i m e  l o s t   b e c a u s e   o f   n o i s e   s u f f i c i e n t   t o  drown out  speech  amounts  to 

11% of each day  or  one  day  every two weeks f o r  several thousand  s tu-  

dents.  "Sound-conditioning"  of  classrooms  would  add  about  15% t o   t h e  

cost   of   construct ion.68 

This  is c l e a r l y  a soc ia l   env i ronmen ta l   qua l i t y   p rob lem  o f   t he   f i r s t  

o r d e r ,   a n d   p r o j e c t i o n s   i n d i c a t e   t h a t  i t  w i l l  worsen  considerably. 

I n c r e a s e s   i n   t h e  number of o p e r a t i o n s   o r   i n   t h e   n o i s e  levels of   ind iv i -  

d u a l   a i r c r a f t   c a n   g r e a t l y  expand t h e  area encompassed  by t h e  30 NEF 

contour--and i t  is a n t i c i p a t e d   t h a t   t h e  above-mentioned  hubs  studied 

by HUD w i l l  expe r i ence   d rama t i c   i nc reases   i n  air  t r a f f i c   o p e r a t i o n s  

over   the  next   decade.  It i s  e s t ima ted   t ha t  by  1975, t h e  number of 

people who w i l l  l i ve  in   high-noise  areas around  these   a i rpor t s  w i l l  

r each ,   fo r  example,  312,000 i n  Los Angeles,  432,600  around O ' H a r e  i n  

Chicago,  and  1,747,600  around Kennedy a i r p o r t   i n  New York.69 

A s  t h e   n e e d   f o r   a i r p o r t s  becomes c r i t i c a l  and as loca l   oppos i t i on  

increases ,   zoning   prac t ices  w i l l  undergo some changes.   Airport   zoning 

may be made non-cumulat ive,   wi th   only  appropriate   industr ia l   develop-  

ment allowed. A more equi tab le   a l te rna t ive   involves   comprehens ive  

planning  arrangements  which  allow  amortization  for  nonconforming  uses, 

during  which t i m e  t h e  landowner  can  recoup  losses  and  relocate.  The 

best   arrangement ,   where  possible ,  is one i n  which   the   a i rpor t   deve loper  

acqui res  a l l  l a n d   w i t h i n   t h e  c r i t i ca l  noise   contours   and   deve lops   th i s  

land   for   compat ib le   uses .  

A possible  development  by  1985 is t h e   r e c o g n i t i o n  of federal   govern-  

ment l i a b i l i t y   i n   a i r c r a f t   n o i s e  cases, w i t h   t h e   r e s u l t   t h a t   a i r p o r t  
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development  will  be  much  more  difficult  in  congested  areas,  since  federal 

grants  would  require  extensive  safeguards  against  noise. The CAB would 

be  inclined  to  reroute  or  to  drop  routes  which  produced  complaints 

about  noise,  leaving  some  communities  with  heavy  investment  in  an 

under-used  facility.  Individual  problems  might,  however,  be  dealt, 

with  more  equitably  -and  more  effectively  through  federal  complaint 

machinery  than  through  state  and  local  mechanisms. 

Expansion  of  Existing  Facilities 

Considerable  potential  exists  for  increasing  the  capacity  of  both 

airports  and  airways.  Contributions  to  increased  capacity  are  possible 

through  construction  of  additional  facilities  on  existing  airports; 

through  improved  navigation, ATC, data  acquisition,  and  communications 

technologies ; and  through  effective  airport  and  regional  planning. 70 

Expansion of the  capabilities of existing  airports  may  quite  possibly 

represent  the  most  beneficial  approach  both  economically  and  socially 

in  many  cases:  for  example,  runway  modifications  are  possible  in  some 

locations  which  could  increase  airport  capacity  while  simultaneously 

decreasing  size  of  the  high-noise  exposure  area;  and  introduction of 

efficient,  high-speed  mass  transit  airport  links  could  reduce  ground 

congestion  in  the  airport  vicinity  by  decreasing  dependence  on  the 

auto  for  airport  trips. 

Many  improvements  in  airport  ground  facilities,  including  both  air- 

side  and  landside  systems,  will  rely  on  a  high  level  of  automation. 

The  capacity of such  congested  airports  as  Kennedy  International  might 

be  increased by 80 percent  through  modifications  in  the  configuration 

of  runways  and  reductions  in  their  lateral  spacing.  With  a  higher 
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level of   automated  control   and  the  resul tant   reduct ions i n  l o n g i t u d i n a l  

spacing,   capaci ty   might   be  increased by 200 percent.   Additional  capa- 

c i ty   cou ld   a l so   be   deve loped  a t  e x i s t i n g   a i r p o r t s   t h r o u g h   t h e   e s t a b l i s h -  

ment of s e p a r a t e  STOL runways.71 The c lose r   spac ing   o f   a i r c ra f t ,   un i -  

form  approach  speeds,  and  high runway e x i t   s p e e d s   i n v o l v e d   i n   t h e s e  modi- 

f i c a t i o n s  would not   be  compat ible   with  operat ion  of  small, low-perfor- 

mance a i r c r a f t ,  however,  and t h e s e  would tend   to   be   forced   ou t   o f   such  

a i rpor t s - -or  a t  least bar red   dur ing   rush   hours  when m a x i m u m  a i r  t r a f f i c  

handl ing  capaci ty  i s  requi red .  

Thus ,   upgrad ing   o f   ex i s t ing   f ac i l i t i e s   appea r s   t o   be  a d e s i r a b l e  

and p o t e n t i a l l y   v e r y   f r u i t f u l   c o u r s e   t o   f o l l o w   i n   s e r v i n g   i n c r e a s e d  

a i r  t r a f f i c   i n   t h e   n e x t  few years .  However, i t  should   be   no ted   tha t  

this   approach  probably  cannot  meet a l l  needs  by i t s e l f :   p r o j e c t i o n s  

by t h e  A i r  Transport   Associat ion7* and the  FAA73 i n d i c a t e   a n   o v e r a l l  

i nc rease   i n   pas senge r  demand of 345 p e r c e n t   i n   t h e   n e x t   1 5   y e a r s .  Some 

new a i r p o r t s  w i l l  b e   n e e d e d   i f   t h i s  demand i s  t o   b e   s a t i s f i e d .  

Center-City STOLports 

The center-ci ty   STOLport , located  within a m i l e  o r  two of t h e   h e a r t  

of a major c i t y ,   r e p r e s e n t s  a conceptua l   a t tempt   to   reduce   the  demand 

and t i m e  f o r  ground  t ransport  access from e x i s t i n g   a i r p o r t s   t o   t h e   c e n t r a l  

b u s i n e s s   d i s t r i c t s  of la rge   u rban  areas. It is an   i n t r igu ing   t echn ica l  

concept,   and  appears  very attractive a t  f i r s t   b l u s h ;   u n f o r t u n a t e l y ,   v e r y  

se r ious   ob jec t ions  arise on c lose r   cons ide ra t ion .  

The cen te r - c i ty  STOLport,  by g i v i n g   t h e   h e a r t   o f   t h e   c i t y   a n  advan- 

t a g e   i n   i n t e r c i t y   t r a n s p o r t a t i o n ,  would tend   to   have  a c e n t r a l i z i n g   e f f e c t  
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on urban  land  development  analogous t o   t h a t   o f  good ra i lway access; 

however, t h e  STOLport would serve more as an e l i te  l i nk  between  busi- 

nes s   and   cu l tu ra l   cen te r s   t han  is c h a r a c t e r i s t i c  of ra i l  travel. A 

STOLport would also  encourage a r e l a t i v e l y  homogeneous land-use  pat tern 

i n   t h e   c e n t e r - c i t y ,  made up of t hose  act ivi t ies  a b l e   t o   c a p i t a l i z e  on 

t h e  STOLport’s  presence. 

But alas, a paradox arises here :   the  same fac to r s   wh ich   gene ra t e   t he  

demand f o r  a cen te r - c i ty  STOLport make i t  e x t r e m e l y   d i f f i c u l t   t o   f i n d   a n  

acceptab le  s i t e  f o r   t h e   f a c i l i t y .  The c o s t s   o f   l a n d   a c q u i s i t i o n   f o r   t h e  

STOLport and for   assoc ia ted   renewal   p ro jec ts   can   range   f rom $4.00 per  

s q u a r e   f o o t   t o  several hundred   do l la rs   per   square   foo t .   Tota l   cos t s  

could  range up to   s eve ra l   hundred   mi l l i on   do l l a r s .  By t h e  same token, 

c l o s e   p r o x i m i t y   t o   l a r g e  numbers  of people  serves to   i nc rease   t he   impac t  

of a l l  t he   undes i r ab le   f ea tu re s   o f   any   a i rpo r t .  

S i n c e   t h e   p r i m e   j u s t i f i c a t i o n   f o r   p l a c i n g  a STOLport i n  a center -  

c i t y   l o c a t i o n  i s  i ts  supposed  advantage i n  terms of access, it must  be 

n o t e d   t h a t   t h e   c e n t e r - c i t y   l o c a t i o n  would not   be   an  unmixed b l e s s i n g   i n  

t h i s   r e g a r d .  Its c e n t r a l   l o c a t i o n  would enable   such a f a c i l i t y   t o   s h a r e  

i n   t h e   b e n e f i t s   a c c r u i n g   f r o m  any  inves tment   in   u rban   t ranspor ta t ion  

designed  to  provide  improved access t o   t h e   c e n t r a l   m e t r o p o l i t a n  area, b u t  

t h i s  is a two-edged  sword: s ince   ove r  70% of r e s i d e n t  a i r  travel t r i p s  

start a t  home74-- l a r g e l y   i n   s u b u r b a n  areas -- the   cen ter -c i ty   loca t ion   could  

prove t o   b e  a ne t   hand icap   i n   t he   absence  of e x c e l l e n t   r a d i a l  access. I n  

par t icu lar ,   wherever  travel i n   t h e   c e n t e r - c i t y  is pr imar i ly   o r   whol ly   by  

automobile, the results of in t roducing  a cen te r - c i ty  GTOLport are Likely 

t o   b e  severe congest ion  and  complete   overst raining  of   parking €acil i t ies.  
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Thus, e f f i c i e n t   i n t e r f a c i n g   o f   c e n t e r - c i t y  STOLports with  area-wide 

mass transit systems w i l l  be v i r t u a l l y  essential i f  access t i m e  and 

f a c i l i t y   c o s t s  are t o   b e   a c c e p t a b l e .  A r a d i a l  area-wide t r a n s i t   s y s t e m  

would be   h ighly   advantageous   for   bo th  commuters  and a i r  travelers, i n  

t h a t  i t  could serve both  dispersed  and  concentrated  or igins   and  dest i -  

na t ions .  Where c i t y   s i z e   o r   d e n s i t y   d o e s   n o t   j u s t i f y   s u c h  a system, 

however, i t  is l i k e l y   t h a t   t h e   n e e d   f o r  a center -c i ty  STOLport would be  

very  quest ionable   because of the   absence  of a need for   h igh-capac i ty  

access t o  a s p e c i f i c   l o c a t i o n .  

N o i s e   w o u l d   b e   o n e   o f   t h e   c r i t i c a l   f a c t o r s   i n   t h e   s i t i n g  of a center -  

c i t y  STOLport, s i n c e  i t  determines  the amount of  land  that   must  be con- 

t ro l led   to   ensure   permanent   compat ib i l i ty   wi th   fu ture   opera t ions .  Where 

n a t u r a l   b u f f e r s  are not   avai lable--and  these are g e n e r a l l y   a b s e n t   i n  

most cen te r - c i ty   l oca t ions - - l and   r i gh t s  may be  purchased,   in   which case 

the  impact may b e   q u a n t i f i e d .  To t h e   e x t e n t   t h a t   t h e y  are r e g u l a t e d   o r  

ignored,  the  impact  must  be examined i n  a more q u a l i t a t i v e   v e i n ,   w i t h  

cons ide ra t ion   o f   soc i a l ,  l ega l ,  and p o l i t i c a l   a s p e c t s .  

To g e t  a rough  measure  of  the  dimension  of  such  noise  factors,  con- 

s i d e r  a hypo the t i ca l   " typ ica l "   fu tu re  STOL a i r c r a f t   c a p a b l e   o f  7.5" 

approach  and  departure   path  incl inat ions,   and  using a 2000-foot  runway. 

Such a STOL veh ic l e   gene ra t ing  a n o i s e  level of  85 PNdB (perceived  noise  

i n   d e c i b e l s )  a t  1000 f e e t   t o   t h e   s i d e  and 2000 f e e t  from t h e  end  of t h e  

runway  would expose   an   e l l ip t ica l ly   shaped   sec tor   o f   approximate ly  210 

acres t o  a n o i s e   l e v e l   o f  85 PNdB o r   g rea t e r .*  

*Ambient ou tdoor   no i se   i n   an   u rban   r e s iden t i a l  area i n   t h e   d a y t i m e  is 
60-70 PNdB; normal   conversat ion is  65-75 PNdB; high-speed  automobiles 
genera te  75-85 PNdB. 
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A rate of   opera t ion   of  two landings  or   take-offs   per   minute   would 

produce a n o i s e  level of 30 NEF, w i t h  about 25 acres of land   be ing  

exposed t o  40 NEF o r   g r e a t e r .   F o r   t h e   s a k e  of comparison,   exis t ing 

STOL prototypes  would  expose  the same 210-acre   parce l   to   95  PNdB 

o r   g r e a t e r  (40 NEF f o r  the e n t i r e  210 acres and 30 NEF f o r   o v e r  

1000 acres. ) 

The 85-PNdB v e h i c l e  would probably  expose less area t o  40 NEF 

than  would  be  required  for   operat ion  of   the STOLport (40 t o  50 acres), 

even a t  take-off  and  landing rates of  one a i r c r a f t   e v e r y  two minutes,  

and  no add i t iona l   l and   acqu i s i t i ons  would be   necessary .  The 95-PNdB 

plane,  by c o n t r a s t ,  would r e q u i r e  from  160 t o   1 7 0  acres of a d d i t i o n a l  

l and   fo r   no i se   aba temen t ,   s ince  a l l  noise-exposed  property  within 

t h e  40-NEF contour  would  have t o   b e   p u r c h a s e d .   I f   l a n d   c o s t s  were 

s h i f t e d   e n t i r e l y   t o   t h e   p a s s e n g e r ,   t h e   r e s u l t a n t   i n c r e a s e   i n   f a r e  

would be  roughly .6 cents   per   passenger  m i l e .  Noise   considerat ions 

are thus  of utmost  importance i n   t h e   d e s i g n  of STOL veh ic l e s .  

Met ropol i tan   Dis t r ibu ted  STOLports  (Rim-ports) 

The designation  of  "rim-port" w i l l  be   u sed   he re   t o  mean a STOLport 

l oca t ed   w i th in  a met ropol i tan  area b u t  a t  a d i s t a n c e  of 3 t o   1 0  miles 

from t h e   c e n t r a l   d i s t r i c t - - t h a t  is, on   t he  " r i m "  o f   t h e   c i t y   p r o p e r .  

The rim-port  concept  involves  placement  of two o r  more such STOLports 

w i t h i n  a g iven   l a rge   me t ropo l i t an  area, thereby  reducing  the  necessary 

s i z e   o f  a given  rim-port  and  making STOL a i r  s e r v i c e  more a c c e s s i b l e  

over-all f o r   m e t r o p o l i t a n   r e s i d e n t s .  Even i n   t h o s e  few cit ies i n  which 

cen te r - c i ty  STOLports might   be   des i rab le ,   r im-por t s   could  complement t h e  
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cen te r - c i ty   - i n t e ru rban  a i r  serv ice ;   addi t iona l ly ,   they   could   perhaps  

help  reduce  ground  congestion a t  the   cen te r - c i ty   l oca t ion   by   ac t ing  

as in t ra -urban   av ia t ion   te rmina ls .  

Access t o   t h e   c e n t r a l   c i t y  w i l l  be   de te rmined   by   the   in te rac t ion  of 

l and   u se   and   t r anspor t a t ion   i n   t he   me t ropo l i t an  area as a whole. Where 

l and   u se   i n t ens i ty   and /o r   o the r   pub l i c   po l i cy   cons ide ra t ions   r equ i r e  

a r a p i d   t r a n s i t  commuter system,  joint  development  might  permit the 

s u c c e s s f u l   i n r r r f a c i n g  of  an  outlying a i r  t e rmina l   w i th   t he  commuter 

r a i l  system. Where access needs are more widely  dispersed,  a more 

f l e x i b l e  mode such as the  automobile  would be  required.   Rapid ra i l  

Qccess w i l l  n o t   e l i m i n a t e   r e l i a n c e  on the  automobile ,   but   can  reduce 

appreciably  the  automobile   congest5on  occasioned by a given amount oi 

t o t a l  a i r  capaci ty   provided a met ropol i tan  area. 

A system  of  rim-ports i n  a met ropol i tan  area would t e n d   t o  decen- 

t r a l i ze   r e s iden t i a l   l and   u ses   wh i l e   r econcen t r a t ing   commerc ia l  and  indus- 

t r ial  uses   a round   such   f ac i l i t i e s ,   e spec ia l ly   where   pub l i c   i ncen t ives  

encouraged them t o  do so. These e f f e c t s  would be  especial ly   pronounced 

where a r a p i d - t r a n s i t   l i n e   d i m i n i s h e d   t h e  t i m e  s e p a r a t i o n   t o   t h e   c e n t r a l  

b u s i n e s s   d i s t r i c t .  For  those c i t ies  wi th   an   ex i s t ing   o r   deve lop ing  

suburban-to-center-ci ty   rapid- t ransi t   system,  there  would be  several 

advan tages   t o   t he   s e l ec t ion  of a rim-port s i t e  which   could   in te r face   wi th  

t h e   t r a n s i t   s y s t e m   d i r e c t l y   o r   t h r o u g h   t h e   c o n s t r u c t i o n   o f   r e l a t i v e l y   s h o r t  

extensions:  

0 The t r a n s i t   s y s t e m  would provide   rap id ,   dependable   t ranspor ta t ion  

t o  and  from t h e   c e n t e r   c i t y .  
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0 The a i r p o r t  would  supply a d e s i r a b l e   h i g h  damand a t  t h e   o u t e r  

ex t remi ty  of the t r a n s i t   r o u t e ,  and the t r a n s i t  system could 

be   des igned   t o  serve as a c a t a l y s t   f o r   t h e  development  of  out- 

l y i n g  employment centers. 

0 T h e s e   c e n t e r s ,   i n   t u r n ,   s i t u a t e d   i n   r e l a t i v e l y   l o w - d e n s i t y  

areas, could  be  sued as t h e   f o c a l   p o i n t   f o r   d e v e l o p i n g  w e l l -  

planned  residential  communities  which  would  not  have  to  depend 

upon t h e   c e n t e r   c i t y   f o r   t h e i r   m a j o r  economic  base  or  for 

access t o   i n t e r c i t y  a i r  t r a n s p o r t a t i o n .  

The r im-por t   a l so   en joys   advan tages   ove r   t he   cen te r   c i t y  STOLport 

w i t h   r e s p e c t   t o   a i r c r a f t   n o i s e :  

0 The noise-exposed  land  around a r im-port   would  be  re la t ively 

undeveloped  or  developing, compared to   t he   i n t ense ly   deve loped  

s i tua t ion   p reva i l i ng   a round  a cen te r - c i ty  si te,  so t h a t   t h e r e  

would  tend to  be  fewer  people  exposed. An exercise of the regu- 

l a t o r y  powers  of  the  local community might   more  effect ively 

e l ic i t  compatible  land-use  development  than  would  be  feasible i n  

t h e   c i t y   c e n t e r .  

0 The s h a r i q y o f  a i r  Zer.af,fic among several rim-ports would favor  

use  of  smaller--hence quieter--STOL veh ic l e s   t han  would be  

requi red  a t  c e n t e r - c i t y   p o r t s ,   s i n c e  a s ine   qua  non f o r  a center -  

c i t y  STOLport would be   h igh   capac i ty .   In   t he  same vein ,  a given 

metropolitan-wide demand would n o t   n e c e s s i t a t e  as many da i ly   opera-  

t i o n s  at. any  given  rim-port as a t  a cen te r - c i ty  STOLport. Both 

o f   t hese   f ac to r s ,  which  of  course are not   independent ,   t end   to  
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reduce the s i ze   o f   t he   no i se -a f f ec t ed  area of a rim-port  below 

t h a t   f o r  a cen te r - c i ty   po r t .  

It should   be   no ted ,   though,   tha t   these   r im-por t   advantages   in   the   no ise  

a rena  may b e   o f f s e t  somewhat by t h e   f a c t   t h a t   a m b i e n t   n o i s e  levels i n  

ou t ly ing  areas are gene ra l ly  much lower than i n  the cen te r   c i t y ,   where  

t r a f f i c  movement can  produce  levels as h igh  as 95 PNdB. Thus,  any 

added n o i s e  would  tend  to   be more n o t i c e a b l . ~   i n   t h e   s u b u r b a n  case.75 

A fur ther   advantage  of   the  r im-port   approach l ies i n   t h e   d e g r e e   o f  

f l e x i b i l i t y  i t  p r o v i d e s   i n   t r a d i n g   o f f  STOL v e h i c l e   c h a r a c t e r i s t i c s  

aga ins t  runway l eng th ,   a l t hough   such   t r adeof f   cons ide ra t ions   c l ea r ly  

p o i n t   t o   t h e   p r e f e r a b i l i t y  of STOL ove r   conven t iona l   a i r c ra f t .  The 

l a n d   i n   t h e   v i c i n i t y  of a rim-port  would  be much less c o s t l y   t h a n  that 

around a cen te r - c i ty  STOLport; therefore ,   conver t ing  some a d d i t i o n a l  

l and   i n to   l onge r  runways  would be more f e a s i b l e   i n   t h e   r i m - p o r t  case, 

which   would   reduce   d i rec t   opera t ing   cos ts   for   the   vehic le .  By extend- 

ing  runway l eng th  from 2000 t o  4000 f e e t ,   d i r e c t   o p e r a t i n g   c o s t s   c o u l d  

be  reduced  from 1.3 c e n t s   t o   1 . 2   c e n t s   p e r  ~ e a t - m i l e . ~ ~  For  such  an 

i n c r e a s e   i n  runway l eng th ,  however,  an  additional  140 acres might  be 

exposed t o  95 PNdB o r   g r e a t e r  (40 NEF o r  more at peak  operat ing rates) 

and  would thus   have   to   be   acqui red .  A t  a land  value  of   approximately 

$3.00 pe r   squa re   foo t ,   t he   s av ings   i n   d i r ec t   ope ra t ing   cos t s  would b e  

o f f s e t  by  the .10 cents   per  seat mile in   i nc reased   l and   expend i tu re s .  

Assuming t h e  same s i t u a t i o n  a t  the   po in t   o f   des t ina t ion ,   t he  

savings  and  cost  w i l l  ba lance  a t  a land  value  of   about  $1.50 per   square  

foo t .   G iven   t he   p re fe r r ed   l oca t ion   nex t   t o  a r a p i d   t r a n s i t   l i n e  and the 
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t r ends   i n   suburban   l and   va lues ,   t he   sho r t e r  runway  would b e  a sounder 

approach   fo r   veh ic l e s  with n o i s e   e m i s s i o n   c h a r a c t e r i s t i c s  similar t o  

t h o s e   i n   t h e  example.  Thus, STOL c a p a b i l i t i e s  are c e r t a i n l y   r e l e v a n t  

t o   t h e   r i m - p o r t ,   b u t   t h e r e  i s  c l e a r l y  more f l e x i b i l i t y   i n   t h e   e x a c t  

vehicle  requirements  which  must  be imposed. 

The r im-por t   app roach   cou ld   l ead   t o   an   excep t iona l ly   f l ex ib l e   i n t e r -  

urban  system i n  which   an   ind iv idua l   could   f ly   d i rec t ly   to   any   one  of 

several l o c a t i o n s   i n  a met ropol i tan  area. Smal l e r - capac i ty   a i r c ra f t  

would be   requi red   in   o rder   to   main ta in   adequate   f requency   of  service-- 

a requi rement   tha t  is p a r a l l e l   t o   t h a t   f o r  service t o  smaller, non- 

met ropol i tan   popula t ion   cen ters .   In   th i s   connec t ion ,   deve lopment  of 

a l a r g e  number of 30- t o  60-passenger   vehic les   to   se rve  "less dense" 

areas has  been recommended.77 Severa l  STOLports i n  one  urban area 

could  thus serve several STOLports i n   a n o t h e r  area. Each  would  draw 

from a r e l a t i v e l y  small segment  of t he   me t ropo l i t an   popu la t ion ,  and 

in t e r f ac ing   w i th  a d o m u t e r  r a i l  system  could meet demands f o r   a c c e s s  

t o   t h e   c e n t e r - c i t y .  An adequate  rim-port  system w i l l  r e q u i r e  two o r  

more f a c i l i t i e s   l o c a t e d  on or   near   the   suburban   f r inge ,   adequate   in te r -  

fac ing   wi th   an   a rea-wide   rap id   t rans i t   sys tem,   and   c i rcumferent ia l   au to-  

mobile access. 

Pol icy   Impl ica t ions  

The p reced ing   d i scuss ion   i nd ica t e s   t ha t   upgrad ing  and  modification 

of e x i s t i n g   a i r p o r t   f a c i l i t i e s   c a n   b e  a v e r y   f r u i t f u l  and r e l evan t   rou te  

i n   e x t e n d i n g   a v i a t i o n   c a p a b i l i t i e s   i n  coming years .  However, t h e s e  

e f f o r t s  w i l l  have t o   b e   d i r e c t e d  toward   increas ing   the   e f f ic iency  and 
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capac i ty  of a i r p o r t s  by  means other   than  by  s imple  geographic  

expans ion ,   s ince   major   a i rpor t s  are t y p i c a l l y   e n c i r c l e d   t o  a g r e a t  

extent  by  urban  development. An impor t an t   r e l a t ed   f ac to r  will b e  

t h e   n e e d   t o   b r i n g   a b o u t   t h e  improvements i n   a i r p o r t   f u n c t i o n a l  

c a p a b i l i t i e s   i n  ways  which  simultaneously  help  to  reduce--or, as 

an   absolu te  minimum requirement,  do no t  increase--community d i s -  

tu rbances   assoc ia ted   wi th   a i rpor t   opera t ions .   Meet ing  a l l  t h e s e  

in te r twined   cha l lenges  w i l l  r e q u i r e   s u b s t a n t i a l   i n n o v a t i o n s   i n  

aviat ion  technology,   guided by  and coordinated  with  system-wide 

p lanning   which   g ives   fu l l   a t ten t ion   to   non- technica l  as w e l l  as 

t e c h n i c a l   f a c t o r s .  

It is a l s o   a p p a r e n t   t h a t  STOL avia t ion   sys tems  ho ld   cons ider -  

able  promise  for  meeting  emergent  needs  in  the  Short-Haul  Inter-  

u rban   t r ave l  realm. STOL systems  not   only  can  be  useful   in   connec-  

t i o n   w i t h   e x i s t i n g   a i r p o r t s   ( m o d i f i e d   t o   t a k e   f u l l   a d v a n t a g e  of STOL 

advantages,   such as e f f i c i e n t   u t i l i z a t i o n  of a i r s p a c e ) ,   b u t   a l s o  may 

j u s t i f y   t h e   i n t r o d u c t i o n  of add i t iona l   pu re  STOLports in   major   metro-  

p o l i t a n  areas. It is impor t an t   t o   no te ,  however, t h a t   t h e   s o c i a l  

u t i l i t y  and f e a s i b i l i t y  of such a STOL system  depends  very much on 

the kind  of STOLports  which are envis ioned,  and i n   t h i s   c o n n e c t i o n  

tha t   t he   popu la r   cen te r - c i ty  STOLport concept   suffers   f rom a g r e a t  

many serious  drawbacks.  A much more proper   focus   for  STOL system 

development f o r  the 1985 t i m e  frame  would  appear t o   b e  smaller, less 

soph i s t i ca t ed   r im-por t   i n s t a l l a t ions   l oca t ed  some d i s t a n c e  from t h e  

c i ty   cen te r   bu t   w i th in   t he   me t ropo l i t an  area. Such a system  appears  
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t o  promise an optimum i n  terms o f . m a n y   f a c t o r s ,   i n c l u d i n g   f l e x i b i l i t y  

of system  usage;  advantages i n   a i r p o r t  access, urban  land  development 

e f f e c t s ,  and a i r c ra f t   no i se ;   and  a s u f f i c i e n t l y   s h o r t   l e a d  t i m e  t o  

h e l p   f o r e s t a l l  a conges t ive  crisis i n   s h o r t - h a u l   i n t e r c i t y  travel. 



6 .  PERTURBATIONS OF THE  NATURAL  ENVIRONMENT 

SUMMARY: The conditions  under  which  aircraft  and  airports 
can  function  with  minimum  detrimental  effect  upon  the 
natural  environment  are  reviewed.  Since  ideal  environ- 
mental  conditions  are  not  attainable in real-world  situa- 
tions  requiring  tradeoffs  among  economic,  political,  demo- 
graphic,  and  social  factors,  several  compromise  options 
are  offered.  These  alternatives  represent  approaches  to 
provide  for  maximum  environmental  quality,  within  the  con- 
straints  imposed  by  a  highly  developed  technological  society. 

Introduction 

The  discussion  below  focuses  upon  the  following  specific  question: 

How can  effective ~ ~ civil  aviation  systems  be  planned,  implemented,  and 

qerated so as  to  produce  minimum  detrimental  perturbations  to  the 

natural  environment? 

The  contributions  of  aircraft  and  airports to the  deterioration  of 

the  natural  environment  are,  at  present,  minor  in  comparison  to  the 

overall  effect  of  urban  and  industrial  development,  the  chief  agents 

of  environmental  degradation.  The  absolute  and  relative  contribution 

of  civil  aviation  systems  to  air  pollution  may  be  expected  to  increase, 

however,  as  civil  aviation  grows  and  as  other  sources  of  pollution 

diminish. 

It is noted  that  aircraft  noise,  which  is  most  definitely  a  social 

environmental  problem,  is  not  discussed  here  because it is  not  a  natural 

environmental  problem--that  is,  it  has  no  detectable  effect on  biological 

balances  or  on  the  physical  makeup  of  our  world. It is  therefore  dis- 

cussed  separately  elsewhere  in  the  present  reDort,  as  an  important  pro- 

blem in its o m  right. 

101 
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A i r c r a f t  

Aircraft produce  approximately  the same kind  of   exhaust   products  

as do  automobiles:   par t iculake matter, organic  hydrocarbons,   carbon 

monoxide,   carbon  dioxide,   and  oxides   of   ni t rogen  and  sulfur .   In   the 

presence  of   sunl ight ,   oxidants   develop as a func t ion  of the   concent ra -  

t i o n s  of hydrocarbons  and  oxides of n i t rogen .  It has  been amply 

demonstrated  that   these  pr imary and  secondary  products  of  exhaust 

emission, a t  . the   concent ra t ion   leve ls   found  in .   u rban  areas, cause 

e y e   i r r i t a t i o n  and r e s p i r a t o r y   d i s t r e s s   i n  humans and i n   d o m e s t i c  

an imals ,   so i l   p roper ty ,   des t roy   rubber ,   and  damage vege ta t ion .  78  

Although  current   technology  can  e l iminate   the  vis ible  plume  of air- 

c ra f t   exhause  smoke, i t  shou ld   be   no ted   t ha t   t h i s   r ep resen t s  less 

than 1 percen t   o f   t he   t o t a l   emis s ion  of pol lutants   by  an  engine.  

The p ropor t iona l   con t r ibu t ion  of a i r c r a f t   t o   u r b a n  a i r  p o l l u t i o n  

l e v e l s  is  p r e s e n t l y   q u i t e  low (for  example, less than  1% of t o t a l  

emissions  from  fuel  consumption  in Los Angeles  County  and i n   t h e  New 

York met ropol i tan   a rea79) .  It must be  recognized,  however,   that:  

0 A s  pollut ion  f rom  ground  vehicles  is more s t r i n g e n t l y  con- 

t r o l l e d ,  and as the   av ia t ion   sha re   o f   t he   t o t a l   t r anspor -  

t a t ion   marke t   con t inues   t o  grow, t h e   r e l a t i v e   c o n t r i b u t i o n  

from a i r c r a f t  will become much h igher .  

0 A i r c r a f t   d i s t r i b u t e  their p o l l u t a n t s   i n  a unique manner: a 

small f r a c t i o n  i s  deposi ted  within  urban areas, t h e  rest a t  

h i g h e r   a l t i t u d e s .  A s  a r e s u l t ,  c i v i l  a v i a t i o n   e v e n t u a l l y  

could  prove  capable   of   producing  unique  meteorological   d is-  
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turbances  for   which it would be   found   c l ea r ly  

accountable.  

0 The " v i s i b i l i t y "  of a v i a t i o n   i n   t h e   s o c i a l   s e n s e  

makes it u n u s u a l l y   v u l n e r a b l e   t o   r e t r i b u t i o n   f o r  

any  infractions  of  which i t  may be   gu i l t y .   Th i s  

s o c i a l   " l i g h t n i n g  rod" e f f e c t  makes  it: important 

t h a t  c i v i l  a v i a t i o n  set an  unusual ly   high  s tandard 

re la t ive to   envi ronmenta l  as w e l l  as o t h e r   f a c t o r s .  

SST o r   o t h e r   t r a f f i c  a t  ex t reme  a l t i tudes  may produce  corr idors  

of pe r s i s t en t   con tamina t ion   i n   t he   s t r a tosphe re ,  where no sources   of  

a i r  p o l l u t i o n  now e x i s t .  I f  s ign i f i can t   concen t r a t ions   o f  ice c r y s t a l s  

and  carbon  dioxide  from  the  exhaust  accumulate a t  t h i s   a l t i t u d e ,   g l o b a l  

c l imat ic   condi t ions   could   be   a f fec ted .   Turb id i ty   in   the   a tmosphere  

would i n c r e a s e   t h e   e a r t h ' s   r e f l e c t i v i t y   ( a l b e d o ) ,  and t h e  amount of 

so l a r   r ad ia t ion   r each ing   t he   ea r th ' s   su r f ace   migh t   dec rease  enough 

to   cause  a d r o p   i n   t h e  mean temperature of the   ear th .80  Data is  requi red  

concerning  long-term  environmental   consequences  of  an  operational SST. 81 

Ai rpor t s  

With adequa te   env i ronmen ta l   p l ann ing ,   t he   a i rpo r t   i t s e l f   can   cause  

minimum damage to   t he   na tu ra l   env i ronmen t .  To e l imina te  a i r  s t agna t ion  

and  thermal  inversions,  a s i t e  shou ld   be   s e l ec t ed   w i th  no s h e l t e r i n g  

b a r r i e r s  and wi th   s t rong   preva i l ing   winds   which   favor   d i spersa l   o f  a i r  

po l lu t an t s .  The downwind area be low  an   a i rpo r t   shou ld   be   s tud ied   t o  

make c e r t a i n   t h a t   a i r b o r n e   p o l l u t a n t s  w i l l  not  aggravate  problems  of 

human h e a l t h   o r   c a u s e  damage t o   v e g e t a t i o n .  
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Avai lab le  water supply  must   be  such  that   the  water demands of 

t h e   a i r p o r t  do n o t   a d v e r s e l y   a f f e c t  human and n a t u r a l   u s e   p a t t e r n s .  82 

The s i t e  must  be  chosen so as n o t   t o   c r i t i c a l l y  a l ter  d ra inage   pa t t e rns .  

Special   measures may be   r equ i r ed   i f   t he   su r round ing   sys t em is f r a g i l e  

(e.g. ,  The Flor ida  Everglades) .   "Wilderness"  areas should   no t   be  

se l ec t ed   fo r   a i rpo r t   deve lopmen t ,   s ince   t hese  are o f t e n   i n  a s ta te  of 

de l i ca t e   eco log ica l   ba l ance  and are a n   i r r e p l a c a b l e   n a t u r a l   r e s o u r c e .  

Measures are c u r r e n t l y   a v a i l a b l e  which can b e   u t i l i z e d   t o   m i n i m i z e  

damage during  implementation  of  an  airport .   These  include: 

0 F u l l   t e r t i a r y   t r e a t m e n t  of  sewage: b a c t e r i o l o g i c a l   s t e r i l i z a -  

t ion,   removal   of   ni t rogen and  phosphorous compounds, re-use  of 

water, and  recharging  of   the water t a b l e .  

0 F u l l   c o n t r o l  of s o i l   e r o s i o n  and s i l t  t r a n s p o r t .  

0 Reten t ion   o f   na tu ra l   d ra inage   pa t t e rns .   Th i s   migh t   be   f ac i l i -  

t a t e d  by the  development  of a permeable runway material, 

a l lowing water t o   d r a i n   d i r e c t l y   i n t o   t h e   u n d e r l y i n g   s u b s t r a t a .  

0 Retent ion ,   where   poss ib le ,   o f   ex is t ing   vege ta t ion .   This   p rac-  

t i ce  would  minimize s o i l   e r o s i o n  and  reduce  the damage t o   a n  

ecosystem  which  resul ts   f rom  the  removal   of   natural   habi ta t .  

0 Use of   po l lu t ion- f ree   cons t ruc t ion   vehic les .  Vehic3es should 

b e   o u t f i t t e d   f o r  maximum suppression  of  exhaust  emissions; 

a l t e rna t ive ly ,   non-po l lu t ing   fue l s   shou ld   be  employed. 

These  measures   should  be  cont inued  during  the  operat ional   phase  of  

a n   a i r p o r t .  As t h e   a i r p o r t  moves i n t o   f u l l   o p e r a t i o n  and water usage 

inc reases ,  water conse rva t ion   measu res   and   fu l l   t e r t i a ry   t r ea tmen t  of 

sewage become increas ingly   impor tan t .  
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A fully  isolated  airport,  containing  only  aircraft  and  essential 

aircraft  maintenance  facilities,  could  have  a  minimum  detrimental 

effect on the  natural  environment. In such  a  situation,  airport  ter- 

minal  facilities  (pasenger  and  baggage  processing)  would  be  located 

in  an  urban  area,  perhaps 30-60 miles  distant  from  the  airport  proper, 

and  access  would  be  via  high-speed  mass  transport.  Such  isolated 

airports  may  become  necessary  to  achieve  minimal  ecological  damage, 

and  mandatory  for  regions  having  a  fragile  natural  ecosystem. 

Overall ~- Aviation  System  Considerations 

The  goal  of  minimum  damage  to  the  natural  environment  can  be 

achieved  if  more  emphasis  is  placed  on  coordinated  long-range  planning, 

and  if  ecology  is  given  equal  consideration  with  demographic,  economic, 

political,  and  other  social  factors.  Such  an  approach  is  economically 

as  well  as  ecologically  desirable,  since  remedial  measures  cost  more 

than  preventive  measures  and  are  generally  less  effective  as  well. 

Indications  are  that  neither  high-density  conditions  such  as  exist 

in  present  urban  areas  nor  low-density  dispersal  of  the  population  into 

relatively  empty  lands  (which  currently  contain  natural  life-supporting 

ecosystems)  is  an  optimum  way  of  human  life.  "Nucleation"  of  human 

population  centers  could be the  best  means  of  preserving  natural  eco- 

systems  while  simultaneously  providing  a  pleasant  and  efficient  social 

environment.  Such an arrangement  involves  a  clustering  of  employment 

and  dwelling  units  into  relatively  high-density  "community  clusters," 

arranged  into  a  larger  urban  metropolitan  complex  containing  a  large 

proportion  of  open  space. 83 Social  services  and  amenities  would be 
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available  within  the  community,  and  the  chief  mode  of  transportation 

would  be  pedestrian. It is  possible  to  envision  transportation  systems, 

including  both  ground  and  air,  as  both  linking  these  clusters  and  fos- 

tering  their  development  in  ecologically  sound  locations. 

Alternative  work-dwelling  modes  offering  minimum  ecological  per- 

turbation  may  be  developed  to  provide a variety  of  life  styles  from 

which  to  choose.  These  could  be  planned  at  the  same  time so that 

transportation  networks,  including  both  ground  and  air,  would  foster 

their  development  in  ecologically  suitable  sites. To minimize  the 

detrimental  effects  of  transportation  systems  upon  the  environment, 

the  following  problems  relevant  to  aviation  require  attention: 

0 Determination  of  .the  relative  ecological  effects  (on  the 

basis of passenger  miles) of air  transportation  and  ground 

transportation. 

0 Investigation  of  the  ability  of  metropolitan  rim-ports  to 

foster  urban  development  in  ecologically  sound  patterns,  and 

to  connect  urban  areas  to  each  other  and  to  large  regional 

airports  in a manner  similar  to  that  presently  accomplished 

by  the  Interstate  Highway  System,  but  with  less  detrimental 

environmental  impact  than  that  of  the  Interstate  system. 

Policy  Implications 

The  most  overriding  policy  consideration  which  derives  from  the 

discussion  above is that  damage  to  the  natural  environment  must  be pre- 

vented,  rather  than  addressed  with  after-the-fact  corrective  measures. 

The  truth of this  statement  can  be  seen  from  many  viewpoints,  including: 
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0 The  irreversibility  of  .some  types of environmental  damage. 

Many  poignant  examples  of  this  are  available  in the’biolo- 

gical  realm,  and  growing  evidence  suggests  that  these  could 

be  mere  harbingers  of  much  more  catastrophic  effects--bio- 

logical,  meterological,  and  otherwise--which  are  future 

possibilit2es  in  the  absence  of  foresight. 

0 Comparative  economic  costs.  Remedial  measures  are  typically 

disruptive  and  more  expensive  than  the  appropriate  preventive 

measures,  and  are  less  effective  as  well. 

0 Growing  societal  sensitivity to environmental  quality.  Even 

in  those  instances  in  which  detrimental  environmental  effects 

may  be  reversed  after  their  occurrence,  the  period  during 

which  environmental  disturbances  are  allowed  to  persist  before 

correction  will  be  attended  by  unfavorable  social  impacts, 

ranging  from  irritation  and  aesthetic  disgust  to  medical  pro- 

blems,  depending  upon  the  nature  and  severity of the  environ- 

mental  problem.  And  these  negative  effects  on  people,  once 

they  occur,  cannot  be  erased  from  the  ledger  merely  by  removing 

the  irritant. 



.. . . 



7. AIRCRAFT NOISE 

SUMMARY: Aircraft  noise  is  at  present  a  serious  problem  in 
the  vicinity of airports.  With  the  introduction of new  types 
of  aircraft,  noise  problems  may  occur  along  air  routes  as  well. 
Since  different  solutions  will  be  required,  local  and  en  route 
noise  are  discussed  separately.  Particular  attention is devoted 
to  the  noise  source,  the  path  or  procedures  used  in  flying or 
controlling  the  aircraft,  and  the  affected  parties  or  receivers 
of  the  noise. 

Incroduction 

The  discussion  below  focuses  upon  the  following  specific  question: 

What  factors  need to be  taken  into  accounr;  in  making  a  coordinated 

effort to solve  the  aircraft  noise  problem,  and  what  are  the  implica- 

tions  of  these  factors  for  future R&D? 

Noise  from  aircraft  operations  has  become,  and  will  continue  to  be, 

a  critical  problem  in  civil  aviation  planning.  Indeed: 

0 Unless  effective  means  are  found  to  alleviate  the  noise  problem, 

public  reaction  will  both  retard  the  introduction  of  new  avia- 

tion  systems  and  hamper  the  operation of existing  aircraft  and  air- 

ports.  Citizens'  groups  such  as  NOISE  (National  Organization 

to Insure  a  Sound-conditioned  Environment),  Citizens  Against  Sonic 

Boom,  and  Citizens  for  a  Quieter  City  have  already  begun  to  em- 

ploy  tactics  such  as  congressional  lobbying,  ad  hoc  protests,  and 

attempts  to  obtain  judicial  remedies. 

0 Even  if  quieter  aviation  systems  are  developed to,the point  where 

airport  noise  as  perceived  in  the  nearest  population  center  at 

peak  periods  does  not  exceed  the  ambient  traffic  noise, it is 

likely  that  the  resentment  will  persist  because  aviation  will 
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be  perceived as a  major  factor  in  the  generally  objectionabxe 

level  of  environmental  noise. 

0 Noticeability,  rather  than  absolute  noise  level,  tends  to  be  the 

principal  factor  in  objections  to  aviation  noise. 

Even  though  the  noise  produced  by  a  given  aircraft  operation  may 

decline,  air  and  ground  traffic  will  increase.  Attempts  will  be  made 

to  expand  existing  center-city  airports  or  use  them  more  intensively. 

A s  a  result: 

0 The  disparity  between  benefits  conferred  on  airport  users  and  air- 

port-stimulated  businesses  on  the  one  hand,  and  the  social  costs 

to  the  host  neighborhood on the  other,  will  make  airports  a  con- 

tinuing  source of dissension  and  controversy. 

Aircraft  noise  is  problematic  only  to  the  extent  that  it  affects 

people  and  their  activities.  Noise  per  se  poses  no  operational  problems. 

Solution  to  the  noise  problem  can  thus  be  directed  toward  minimizing  the 

effects  as  weJlbas  the  generation of,noise, w5.th  careful  atcen.tion  to' 

human  factors.  While  no  single  complete  solution  to  the  noise  problem  is 

foreseen,  many  partial  solutions  can  be  used  in  concert'for  effective 

noise  abatement. 84 In  this  regard: 

0 Although  noise  measurements  are  of  intrinsic  interest,  they  are 

of  less  importance  than  noise  standards  which  relate  those  measure- 

ments  to  particular  activities  affected  by  aircraft  noise. 

0 Technological  approaches  to  noise  abatement  can  be  used  to 

render  complementary  nontechnical  approaches  'less  complex 

and  easier  to  implement. 
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a If  jurisdictional  and  other  conflicts  are  to be avoided,  coordination 

of all  noise  abatement  efforts  at  the  federal  level  must be pursued 

vigorously. 

In  the  following  discussion,  the  problems of local  noise  (concentrated 

near  airports)  and  en  route  noise  are  addressed  separately.  Local  noise is 

discussed  first,  since it is  a  current  and  growing  problem.  Under  each  noise 

category,  the  noise  problem  is  broken  down  for  consideration in what  has 

become  a  standard  manner:  noise  source,  noise  path,  and  noise  receiver. 

Local  Woise:.  Source 

The  current  effort  to  reduce  the  generation  of  noise  by  the  aircraft 

engine  (the  "quiet  engine''  program)  represents  the  fundamental  route 

toward  a  solution,  since  local  noise  is  basically  a  propulsion  problem. 

However : 

0 The  success  of  this  approach  may  be  limited  by  the  basic  physics 

of  thrust  generation.  There  is  hope  for  considerable  noise 

reduction,  both  through  aerodynamic  techniques  to  reduce  noise 

generation  and  through  use  of  acoustically  absorptive  materials 

in  the  engine  nacelle,  but  these  purely  technical  developments 

cannot  be  expected  to  completely  eliminate  the  generation  and 

propagation  of  noise. 

0 To the  extent  that  it  becomes  technologically  possible  to  signi- 

ficantly  reduce  noise,  however,  the  technical  approach  will  be  the 

easiest  to  implement,  since  it  will  be  within  the  power  of  the 

aviation  industry  itself  to  make  changes  in  engine  design  and  con- 

struction  without  external  cooperat:ion. 

Unfortunately,  technical  solutions  will  be  expensive. It has  been 

estimated  that,  for  one  type  of  retrofit,  the  cost  of  installing  quiet  engines 
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with  acoustical  treatment of the  nacelles  would  lead  to  a 58 percent 

increase  in  direct  operating  costs .85 

Federal  regulations  restricting  noise  generation  from  aircraft  are 

an essential  part of any noise-reduction.program. New  conventional  air- 

craft  must  presently  conform  with  the  Federal  Aviation  Administration's 

regulation FAR, Part  36,  Appendix C, which  sets  noise  standards  for 

the  certification  of new types  of  subsonic  transport-category  aircraft 

(such  as  the 7 4 7 ,  DC-10,  L-1011,  and  L-500)  but  does  not  apply  to  such 

existing  aircraft  as  the 7 0 7 ,   7 2 7 ,  DC-8,  and  DC-9,  to  helicopters,  to  STOL 

vehicles,  or  to  supersonic  transports.  The  regulation  established  a  base- 

line  noise  level  of 108 EPNdB  which  must  not  be  exceeded  at  three  measur- 

ing  points:  approach  (noise  level  measured  at 1 nautical  mile  from  the 

landing  threshhold);  take-off  (noise  level  measured  at  3.5  nautical  miles 

from  the  start  of  take-off  roll);  and  sideline  (noise  level  measured 

at  0.35  nautical  miles  to  the  side  of  the  extended  center  line  of  the 

runway  for  four-engine  planes  and  at 0.25  nautical  miles  to  the  side of 

the  runway  for  two-  and  three-engine  planes).  Tradeoffs  are  permitted 

among  three  measuring  points,  with  extremes  set  at 111, 110,  and  103  EPNdB 

for  four-engine  planes  and 110, 109, and  105  EPNdB  for  two-  and  three-engine 

planes.  These  standards  represent  a  compromise  between  what  is  desirable 

and  what  is  technologically  and  economically  feasible  at  present.  Keg- 

ulations  affecting  the  SST  and  STOL  aircraft  are  expected  to  be  announced 

in  the  near  future. 

The  costs of coping  with  the  noise  problem  at  the  source  can  be 

borne by the  public  (in  the  form  of  taxes or borrowing)  or  by  the  civil 

aviation  industry. 



0 By raising  fares,  the  industry  could  shift  all  or  part o f  the 

cost  of  noise  abatement  back  to  that  part of the  public  which 

utilizes  air  services. 

0 Public  acceptance  of  such  increases will depend  upon  -a  number 

of  factors,  the  most  important  of  which is the  availability  of 

substitutes  for  air  travel.. 

One  nontechnical  approach  which  has  been  suggested  would  involve 

the  adjusting  of  flight  schedules  to  reduce  noise  generation  at  certain 

times  of  the  day.  Scheduling  would  have  to  be  based on subjective 

criteria,  however,  and  as  demand  for  air  travel  increases,  schedules 

will  become  too  crowded  to  permit  such  adjustments. 

Local  Noise:  Path 

The  number  of  people  affected  by  aircraft  noise  depends  upon  the 

take-off  and  landing  profiles.  Research  is  being  conducted  to  develop 

improved  operational  techniques  which  will  permit  take-off  and  approach 

paths  to  be  adjusted so as  to  allow  safe  operation  of  aircraft  with 

minimum  noise  footprints.  The  introduction of V/STOL aircraft  will  per- 

mit  the  use  of  a  steeper  access  path,  thereby  reducing  perceived  noise 

on the  ground.  Selection  of  directions  for  approach  and  take-off  with 

the  goal  of  minimizing  the  noise  effect  upon  communities  (such  as  the 

Potomac  River  flight  path  for  Washington  National  Airport)  will  con- 

tinue  .to  be  useful  where  the  topography  allows. 

Local  Noise:  Receiver 

A  noise  problem  can  be  alleviated  without  altering  the  noise  source 

or  noise  path  by  introducing  changes  which  modify  the  effects of noise 

on people.  Technical  solutions in this  connection  involve  the  insulation 
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of  affected  parties  from  the  noise.  Ground-level  noise  within  the 

airport  area  can  be  contained  through  the  use  of  acoustic  wall  or 

buffer  zones  of  trees  surrounding  runways?  and  through  the  use  of 

portable  noise  suppressors  during  engine  run-up  testing.  Ground 

noise  constitutes  a  relatively  small  part  of  the  noise  generated  by 

aircraft,  however,  and  its  containment  represents  only  a  partial 

solution.  Sound  insulation  of  buildings  in  the  vulnerable  areas 

surrounding  airports  would  be  beneficial  to  the  extent  that  the 

affected  parties  remain  indoors. 

One  of  the  most  promising  approaches  to  the  aircraft  noise  prob- 

lem  involves  the  application  of  land-use  planning  and  control  to 

maintain  compatibility  between  the  airport  and  its  neighbors.  For 

maximum  flexibility,  all  of  the  land  within  the  area  of  impact  sur- 

rounding  the  airport  should  be  acquired  outright,  as  was  done  at  the 

Dallas-Fort  Worth  International  Airport.  Purchase  of  adjacent  land 

is  likely  to  be  prohibitively  expensive  in  developed  areas,  however, 

unless  some  form of redevelopment-recoupment  is  employed.  Serious 

relocation  problems  will  be  associated  with  the  acquisition  of  resi- 

dential  land,  and  it  is  likely  that  ownership  of  parcels  in  intensely 

developed  areas  will  be  severely  fragmented,  leading  to  long  delays 

in  the  process  of  negotiation  for  purchase.  Sites  in  lightly  de- 

veloped  fringe  areas  would  obviously  be  preferable  from  the  stand- 

point  of  land  acquisition. 



As an  alternative  to  outtight  purchase,  easements  might  be  ob- 

tained  which  allow  flights  over  the  land in question.  Easements  would 

not  solve  the  noise  problem,  but  would  eliminate  some  of  the  complaints. 

Regulation  of  land  use  can  be  employed  to  ensure  compatibility in 

those  cases  in  which  the  land  is  not  acquired.  The  major  advantage 

of  regulation  over  acquisition  is  that, as long  as  the  regulation  is 

applied in the  interest of the  public  health,  safety,  and  welfare, 

no  compensation  need  be  paid  to  the  property  owners  affected.  Zoning  of 

the  noise  impact  area  for  industrial  use  only  will  ensure  that  all 

future  land  use  will  be  compatible  with  the  noise  resulting  from  airport 

operation.  However,  in  those  cases  in  which  residential  or  other  %on- 

conforming"  uses  already  exist  within  the  area  of  concern, an extensive 

period of use  amortization  (10-15  years)  must  be  provided.  During  this 

time  the  airport  is  responsible  to  the  property  owner  and  must  not 

operate  the  facility  in  such  a  way  as  to  unreasonably  restrict  the  use 

of  the  property.  Where  an  airport  is  already  in  operation  (or  soon 

to  be  in  operation),  the  existence  of  such  incompatible  uses  can  be  a  major 

impediment  to  efficient  operation.  If an  airport  is  planned  for some 

future  time,  prior  rezoning  may  allow  the  amortization  of  %on-conforming" 

uses  before  the  airport  becomes  operational. It is  also  an  attractive 

alternative  when  incompatible  uses  of  developed  land  are  nonexistent  or 

small  in  number  (such  as  in  industrial  areas,  railroad  yards, etc.). 

Zoning  and  rezoning  are  essentially  political  processes  and  often  end 

up  being  resolved in the  courts.  Therefore,  practically  speaking,  zoning 
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may  not be a  permanent  means of maintaining  compatible  land  use,  since 

it is subject  to  administrative  adjustments. 

If acquisition  or  regulation  is  not  employed  in  land-use  control, 

various  inducements  can  be  used  to  ensure  compatible  land  use  without 

compulsion.  The  control of taxing  and  spending,  capital  improvements, 

and  bonus  provisions  may  be  coupled  with  the  selective  granting  or 

withholding  of  loans  and  guarantees  to  promote  the  development  of 

compatible  land  uses.  Such  policy  is  most  effective  in  marginal  areas 

where  noise  impact  is  minor. 

Since  the  area  affected  by  airport  operations  rarely  lies  within  a 

single  jurlsdiction,  comprehensive  land-use  planning  may  require  new 

institutional  organization  (e.g.,  intergovernmental  units  to  ensure 

integrated  planning).  The  federal  government  may  be  able  to  pro- 

vide  assistance  in  this  regard  by  setting  stringent  criteria  for 

federally  supported  development  in  the  vicinity  of  airports. FHA 

mortgage  insurance,  HUD's  701  program,  regional  development  grants,  and 

the  Model  Cities  programs,  as  well  as  the  administration  of  the  Surplus 

Property  Act,  the  Federal  Property  and  Administrative  Services  Act,  the 

Federal  Military  Facilities  Act,  the  Public  Airport  Leasing  Acts,  and 

the  Airport  and  Airways  Development  Act  Trust  Fund,  can  be  used  to 

promote  and  compel  compatible  land  use  near  airports. 

En  Route  Noise:  Source 

Two distinct  types  of  en  route  noise  may  become  highly  significant 

in  the  not  too  distant  future:  the  "sonic  boom''  created  by  high-flying 
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supersonic  aircraft,  and  propulsive  noise  attendant  to  very-low- 

flying  short-range  aircraft  such  as  STOL  and  VTOL. 

The  sonic  boom  has  been  the  subject  of  much  concern.  Technical 

possibilities  exist  for  lessening  the  problem,  but  complete  elimination 

of  the  boom  does  not  appear  to  be  feasible  except  for  transonic  cruise 

speeds  only  a  trifle  above  Mach 1. 

It is  not  certain  that  noise  from  low-flying  aircraft  will  prove  to be 

'a significant  problem,  since:  the  noise  reaching  the  ground  from  an  aircraft 

flying  at  several  thousand  feet  with  a  "cruise"  power  setting  cannot  fail 

to  be  a  great  deal  less  than  that of the  same  aircraft  close  to  the  ground 

with  maximum  power.  The  engine  modifications  discussed  earlier  should 

reduce  perceived  en  route  noise  to an even  lower  level.  However, 

frequent  overflights  in  rural  areas  might  be  irritating  to  residents 

unaccustomed  to  such  intrusions,  despite  the  relatively  low  noise 

level. It would  be  unsafe,  therefore,  not  to  give  serious  attention  to 

possible  en  route  noise  problems  relative  to  new  short-range 

STOL  and  VTOL  civil  aviation  systems. 

En  Route  Noise:  Path 

The  lack  of  technical  solutions  to  the  sonic  boom  problem  has  led  to 

various  proposals  for  nontechnical  solutions,  the  prlme  example  of  which 

is  the  Federal  regulation  that  supersonic  flights will be  restricted  to 

paths  over  water.  For  short-range,  low-altitude  operations,  however, 

changes  in  flight  path  would  probably  have  little  effect in reducing  the 

total  number  of  people  exposed  to  a  given  noise  level. 
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En Route  Noise: Receiver 

The problem  of   en  route   noise   does  not   appear   to   be  amenable .   to  

s o l u t i o n  by  any  approach  which  attempts  to  reduce  the  impact  of air- 

c r a f t   n o i s e  on t h e  receiver: 

0 Sound t rea tment   o f   res idences   a long   the   f l igh t   pa th  would be 

impract icable   or   of   dubious  usefulness .  

0 Since numerous j u r i s d i c t i o n s  are involved,  no  meaningful  land- 

use   p lanning   appears   poss ib le  a t  t h e   l o c a l  level. 

0 Nationwide  modif icat ion  of   land-use  pat terns   to  accommodate 

a i r  t r a v e l   c o r r i d o r   p a t t e r n s  is unreasonable.  

a The compensa t ion   of   a f fec ted   ind iv idua ls   for   no ise  damage 

along  thousands of miles of a i r  routes  would, i n  a l l  pro- 

bab i l i t y ,   be   p roh ib i t i ve ly   expens ive .  

0 The on ly   v i ab le   non techn ica l   so lu t ion   t o   t he   p rob lem of n o i s e  

f rom  low-f ly ing   a i rc raf t  would b e   t o   b a n   f l i g h t s   o v e r   p o p u l a t e d  

areas. To t h e   e x t e n t   t h a t  STOL veh ic l e s  were t o   b e   u s e d   f o r  

shor t - range   opera t ion   in   re la t ive ly   h igh-dens i ty  areas, t h i s  

approach  would i n   e f f e c t   p r e c l u d e   t h e   u s e  of such   vehic les .  

Pol icy   Impl ica t ions   and   Al te rna t ives  

There is no s i n g l e   s o l u t i o n   t o  the noise   problem,  but  rather an 

a r r a y  of pa r t i a l   so lu t ions   o f   va ry ing   impac t .  The c r i t i c a l  na ture   o f  

no i se  as a problem makes i t  i m p e r a t i v e   t h a t   p o l i c y   i n   t h i s  area b e  

directed  toward  achieving the m i x  of s o l u t i o n s  which most e f f e c t i v e l y  

dea ls   wi th   the   p roblem.   Curren t   so lu t ions  may become inadequate  as 

s o c i a l   v a l u e s  and to l e rance  of i n t rus ions   such  as noise  change  with t i m e .  
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Poss ib l e   app roaches   t o   t he   a i r c ra f t   no i se   p rob lem are o u t l i n e d  i n  

T a b l e  10. The quiet   engine  and nacelle treatment programs are of v i ta l  

importance. I f   s ign i f i can t   no i se   r educ t ion   can   be   ach ieved  a t  t h e  

source ,   pa th   ad jus tments  and a l t e r a t i o n   o f   t h e   e f f e c t  o f   the   no ise  w i l l  

r e q u i r e  less comprehensive  (and less expens ive )   e f fo r t s .   Fede ra l   no i se  

s t anda rds  are a n   a h s o l u t e   n e c e s s i t y   t o  compel t he   app l i ca t ion   o f  new 

no i se   r educ t ion   t echno log ie s .   Resea rch   i n   o the r   t echn ica l   a spec t s   o f  

noise  abatement  can  minimize  the  need  for  highly complex  and ex tens ive  

nontechnical   solut ions.   Noise   minimizat ion by  adjustment   of   f l ight  

p r o f i l e s ,  methods of ground-level  noise  containment,  and  building 

in su la t ion   t echn iques  are u s e f u l  and  necessary  elements  in a proper  

mix  of s o l u t i o n s .  

No t echn ica l   so lu t ion   o r   combina t ion  .of technica l   so lu t ions   appear  

to   be  capable   of   completely  e l iminat ing  the  noise   problem.  Therefore:  

0 It w i l l  be   e s sen t i a l   t ha t   non techn ica l   app roaches  accompany 

the  technical   advances.  The need for   such  a c o o r d i n a t e d   e f f o r t  

w a s  po in t ed   ou t   i n   t he  1966 r epor t   o f   t he  Jet Aircraf t   Noise  

Panel   of   the   Off ice   of   Science and  Technology. 86 

0 The t a s k  w i l l  not   be   easy.   Current   pract ice   places   responsi-  

b i l i t y   f o r  some o f   t he   so lu t ions   i n   t he   hands   o f   t he   f ede ra l  

government ,   whi le   loca l   governments ,   a i rpor t   opera tors ,   a i rc raf t  

m a n u f a c t u r e r s ,   o r   a i r l i n e s  are r e s p o n s i b l e   f o r   o t h e r s .  The 

f e d e r a l  government  can set noise   s tandards ,   for   example ,   bu t  

does   no t   es tab l i sh   bu i ld ing   codes   o r   l and-use   pa t te rns   near  

a i r p o r t s .  
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0 Because of the highly fragmented responsibility for the imple- 

mentation of abatement techniques, it would  appear that,  unless 

the federal government takes the lead in coordinating the noise 

abatement  effort,  only partial or ineffective solutions will 

result. 



TABLE 10: NOISE 

PROBLEM 
AREA 

LOCAL NOISE 

(Ai rpor t  
v i c i n i t y )  

SOLUTION 
AREA 

SOURCE 

PATH 

RECEIVER 

POSSIBLE SOLUTION 

1. REDUCTION OF 
NOISE GENERATION 

2. ACOUSTICAL 
TREATMENT OF 
ENGINES 

3. ALTERNATION  OF 
FLIGHT  SCHEDULES 

4 .  MODIFICATION 
OF TAKEOFF AND 
LANDING PATH 

5. CONTAINMENT 
OF  NOISE I N  
AIRPORT 

6. SOUNDPROOFING 
OF SURROUNDING 
BUILDINGS 

7. LAND USE 
CONTROL 
- ACQUISITION 
- REGULATION 
- INCENTIVES 

TECH- 
YICAL 

JON- 
IECH- 
JICAL r RELEVANT RCD AREAS (EXAMPLES) 

REDUCTION/MODIFICATION  OF  PROPULSIVE  NOISE 
PRODUCTION 
--Aerodynamics  of n o i s e   p r o d u c t i o n  
- -Al te ra t ion   of   no ise   spec t rum 
"Tradeoff s tud ies   o f   p ropulsor   per formance  

vs . n o i s e  

ACOUSTICAL TREATMENT OF  ENGINE  NACELLES 

NOISE MINIMIZATION ELIGHT PROFILE  STUDIES 
--Airport   re la ted  measures   such as runway 

--Vehicle/propuls ion  performance  s tudies  - or i en ta t ion ,   non- l inea r   app roach   pa ths ,  etc. 

r o l e   o f  V/STOL 

METHODS  OF  GROUND-LEVEL  NOISE  CONTAINMENT 
--Acoustic walls, n o i s e   b u f f e r s  

METHODS  OF BUILDING .INSULATION 

METHODS OF LAND USE CONTROL 
--Cost and  effect iveness   of   var ious  methods 
--Relation  of  noise  measurement  and  noise 

s t anda rds  



TABLE 10: NOISE  (Cont'd) 

SOLUTION 
AREA 

SOURCE 

PATH 

RECEIVER 

POSSIBLE  SOLUTION 

8. REDUCTION  OF 
NOISE  GENERATION 

TECH- 
NI CAL 

9 .  RESTRICTION OF 
FLIGHT  TO  NON- 
POPULOUS  AREAS 

j 

NO PRACTICAL 
SOLUTIONS 

10. AVOIDANCE OF 
LOW  ALTITUDE 
FLIGHT  PATHS 

NON- 
TECH- 
NICAL 

X 

X 

RELEVANT  R&D  AREAS  (EXAMPLES) 

SONIC BOOM REDUCTION (HIGH ALTITUDE SUPERSONIC) 
--Airframe  aerodynamics 
--Boom  attenuation  techniques 

ENGINE  NOISE  REDUCTION  (LOW  ALTITUDE  SVSSONIC) 
--Determination of overall  airframe/propulsion 
design  constraints 

INVESTIGATION OF SENSITIVITY  LEVELS OF NON-URBAN 
RESIDENTS 

ANALYSIS  OF  DESIRABILITY  OF  LOW  ALTITUDE  MISSION 
PROFILE 



8. BEHAVIORAL AND SOCIOLOGICAL  FACTORS 

SUMMARY: An a n a l y s i s  is presented  of v a r i o u s   a t t i t u d i n a l  
f ac to r s   wh ich   i n f luence   dec i s ions   t o  travel by a i r  o r   t o  
u se   o the r  means  of t r anspor t a t ion .  The e f f e c t s  of a t t i t u d e  
changes  on demand f o r  a i r  travel are noted.  Behavioral  
f a c t o r s   t h a t  w i l l  inf luence  the  development   of   pr ivate  
g e n e r a l   a v i a t i o n  are ou t l ined .  The b e n e f i t s  of commercial 
a v i a t i o n  are c o n s i d e r e d   i n   r e l a t i o n   t o   t h e   p s y c h o l o g i c a l  
and   soc io log ica l   cos t s ,  and behavioral  measurement  tools 
are d iscussed   which   can   a id   the   dec is ion-maker   in   des ign-  
i n g   c i v i l   a v i a t i o n   p o l i c i e s   t o   a c h i e v e  maximum s o c i a l  
b e n e f i t .  

I n t roduc t ion  

The d i scuss ion  below  focuses upon the   fo l lowing   spec i f ic   ques t ion :  

Ga.t behavioraL  psyghologica l - ,p~  a& s o c i o l o g i c a l   f a c t o r s   n e e d   t o   b e  

taken   . in to   account   in   p lanning   fu ture   c iv i l   av ia t ion   sys tems?  

E f f e c t i v e   t r a v e l  demand is a f u n c t i o n   o f   t h e   i n t e r a c t i o n  of a t  

least th ree   gene ra l   va r i ab le s :   t he   des i r e   o r   need   t o  travel, t h e  

t echno log ica l   capab i l i t y   fo r   s a fe ly   r each ing  a d e s t i n a t i o n   i n   a n   a c c e p t -  

able   per iod  of  time and  with  reasonable  convenience  and  comfort,  and  the 

a b i l i t y   t o  pay fo r   such   t r anspor t a t ion .   Thus ,   av i a t ion ,   i n   s a t i s fy ing  

important travel needs by providing  except ional   technological   capabi-  

l i t ies a t  compet i t ive   p r ices ,   has   succeeded   in   cap tur ing   an  ever- 

inc reas ing   sha re  of t h e   t o t a l   p a s s e n g e r  travel market. 

It has   been   es t imated   tha t  a i r  travel will reach a level of over  

one-ha l f   mi l l ion   passesnger - t r ips   per   year   in   the   Uni ted   S ta tes   and   over  

o n e   b i l l i o n   p a s s e n g e r - t r i p s  world-wide  by 1980.87 Such p red ic t ions  are 

based on p ro jec t ions   o f   i nc reas ing  income, travel o p p o r t u n i t i e s ,   l e i s u r e  

time, d i s p e r s a l  of f a m i l i e s  and b u s i n e s s   a c t i v i t y ,  and  information  about 

remote  places.  
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Improvement o f   t h e   a t t i t u d e  toward  f lying among even a small 

p o r t i o n   o f   t h e   e l i g i b l e   p o p u l a t i o n  w i l l  r e s u l t   i n   a n   i n c r e a s e d  demand 

f o r  air  travel and w i l l  improve t h e  economic v i a b i l i t y   o f  c i v i l  avia- 

t ion .   Al though  comfor t   and   perce ived   u t i l i ty   o f   av ia t ion  are l i k e l y  

to   i nc rease   w i th   f l y ing   expe r i ence ,   t h i s   s e l f - enhanc ing   p rocess  w i l l  

probably  require  improved  service  (scheduling,  comfort ,   speed) and 

well-planned and comprehensive  educational  programs,  both  formal  and 

informal.  

Shortened  Perceived  Distances and T i m e  

A major   incent ive of a i r  t r a v e l  is i ts  capac i ty   t o   sho r t en   pe r -  

ceived  dis tances   and time. Most individuals   have  " temporal   budgets"  

which e s t a b l i s h   h i s  l i m i t s  on a c c e p t a b l e   t r a v e l  t i m e .  Acceptable 

commuting time, f o r  example, may range  from 15 minutes   to   one  hour ,  

bu t  is seldom  longer .88 

Acceptance  of  Flying 

Despi te   the  t remendous  growth  of   c ivi l   aviat ion  s ince World War 

11, a r e l a t i v e l y  small po r t ion  of t h e  U.S. popula t ion  makes use  of 

a v i a t i o n  on a t r u l y   r e g u l a r   b a s i s .  Of t h e  20 p e r c e n t   o f   t h e   t o t a l  popu- 

l a t i o n  which  has   f lown  during  the  past   12  months,  2 percent  have made 

24 o r  more f l i g h t s ,  44 percent  3-24 f l i g h t s ,  and 54 percent   one  or  two 

f l i g h t s .  89 

Key elements   affect ing  the  consumer 's   choice of t r a n s p o r t a t i o n  mode 

i n c l u d e   s a f e t y ,   r e l i a b i l i t y ,  time savings ,   cos t ,   convenience ,  and  comfort. 90 

Safe ty  

Safe ty  is a b a s i c   f a c t o r   i n   t h e   c h o i c e   o f   t r a n s p o r t a t i o n  mode, 
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although  few  people  mention this  unless  asked. A market  research 

s tudy  on  both air travelers and   non-a i r   t rave lers   for   major :a i r l ines  

i n d i c a t e s   t h a t   f e a r  is a widespread  psychological   deterrent ,   danger  

being the second  most  frequent  of a l l  impediments c i t e d  by a i r  tra- 

ve lers .   Fear   o f   f l igh t   decreases ,   however ,  with f ly ing   exper ience .  

S i n c e   s t u d i e s   a l s o   i n d i c a t e   t h a t  84 percent  of  teenagers  have  posi-  

t i v e   f e e l i n g s  toward  f lying  (as  compared t o  66 percent  of the a d u l t  

popula t ion) ,  a se l f -gene ra t ing   i nc rease   i n   f l y ing  would  appear   l ikely 

i n   t h e   f u t u r e .  92 

Consumer evaluat ion  of  a i r  t r a v e l   s a f e t y  i s  q u i t e   s u b j e c t i v e .  

S t a t i s t i c s   e s t a b l i s h   c o n c l u s i v e l y   t h a t  air t r a v e l  i s  s a f e r  on a 

passenger -mi le   bas i s   than   the   au tomobi le ,   bu t   the   d ramat ic   v i s ib i -  

l i t y  of av ia t ion   acc iden t s  more t h a n   o f f s e t s   t h i s   f a c t   f o r  many people. 

A t  t h e   p r e s e n t   f a t a l i t y  rates, 5,250 passengers w i l l  l o s e   t h e i r   l i v e s  

i n  air  acc iden t s   du r ing   t he   pe r iod  1970-1980,  while 650,000 l i v e s  

w i l l  b e   l o s t   i n  the United States i n  moto r   veh ic l e   acc iden t s   fo r   t he  

same 10-year  period.93  The la t ter  s t a t i s t i c ,   a p p a l l i n g  as it is ,  w i l l  

make l i t t l e  p rac t i ca l   impress ion  on  most  automobile  riders--yet  the 

publ ic i ty   sur rounding  a s i n g l e  air crash  is s u f f i c i e n t   t o   d e t e r  many 

people  from  ever  boarding a plane.  

Perceived  safety  can  be  inf luenced by  such  reassuring  factors  as 

t h e   p i l o t ' s   c o n f i d e n t ,   b u s i n e s s l i k e   t o n e   i n   t a l k i n g   t o   p a s s e n g e r s   a n d  

the  presence  of human stewardesses  rather  than  vending  machines.  

Awareness  of protect ion  f rom  cr iminal  acts o r   a n t i s o c i a l   b e h a v i o r  is 

a lso   impor tan t .  

94 
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R e l i a b i l i t y ,  Time-Savings,  and  Convenience 

S ince   mos t   a i r l ine   passengers   have  access t o   a u t o  travel, expecta- 

t i o n s   f o r  a i r  service t e n d   t o   b e  set a c c o r d i n g   t o   t h e   s t a n d a r d s   f o r  

p r i v a t e   a u t o   t r a v e l .   T o l e r a n c e   f o r   p o o r   r e l i a b i l i t y ,   d e l a y s ,   o r   t r a n s -  

f e r s  is q u i t e  low.  The  consumer n a t u r a l l y  views a t r i p   i n v o l v i n g  a i r  

travel as the   to ta l   sequence   of   events   which  start and  end a t  h i s   f r o n t  

door .   I f   he   d i scovers   tha t   the   inconvenience  of t h e  ground  segments of 

t h e  t r i p  outweighs  the t i m e  s a v e d   i n   f l i g h t ,   h e  w i l l  seek some o t h e r  

form  of travel.  

c o s t s  

Costs  and  perceived  costs are e s s e n t i a l  items i f  a major   port ion 

of t he   popu la t ion  is to   have  rea l  a c c e s s   t o   t h e  a i r  t r a n s p o r t a t i o n  

system.  In a recent   s tudy ,  20 percent   of   the  a i r  travelers sampled 

l i s t e d   e x p e n s e  as the  major   disadvantage  of   f lying.  The image  of t h e  

a i r  t ranspor ta t ion   sys tem may need some a l t e r a t i o n   t o   a t t r a c t  some 

p o t e n t i a l  consumer groups  which may have   f a l se ly   be l i eved  a i r  t r a v e l  

t o   b e  beyond t h e i r  means. 

Behav io ra l   Fac to r s   i n   t he  Development  of Pr iva te   Genera l   Avia t ion  

I n  1969 the   Federa l   Avia t ion   Adminis t ra t ion   repor ted   approximate ly  

130,OO p r i v a t e   a i r c r a f t  and  550,000 l i c e n s e d   p i l o t s   i n   t h e . U n i t e d   S t a t e s .  

P r o j e c t i o n s   i n d i c a t e  200,000 a i r c r a f t  and  850,000 polots  by  1979, and 

a n   i n c r e a s e   f o r   g e n e r a l   a v i a t i o n  from  24.1  mill ion  hours  in  1968  to 

40.9 mi l l ion   hours   in   1979 .95 FAA d a t a   a l s o  show t h a t   p l e a s u r e   f l y i n g  

accoun ted   fo r   t he   g rea t e s t  number  of f l y i n g   h o u r s   i n   p r i v a t e   p l a n e s   i n  

1967  and  1968,96  which i n d i c a t e s  among o t h e r   t h i n g s   t h a t   t h e   p r i v a t e  



I- 

12 7 

plane  is  serving  human  needs  which  are  by  no  means  rooted  completely  in 

economic  considerations. 

Private  transportation  is  held  in  higher  esteem  than  public 

transportation  by  most  people  since  it  provides  greater  mobility, 

privacy,  and  personal  control  for  the  traveler.  These  are  very 

important  factors  in  the  present-day  dominance of auto  transporta- 

tion,  and  they  are  certain  to  be  of  great  importance  in  the  future 

growth of general  aviation. 

A significant  increase  in  private  general  aviation  seems  likely 

during  the  1985-1995  time  period. A number of educational,  licensing, 

and  control  measures  may  be  required to prevent  increasing  collision 

and  crash  rates,  including: 

Air  safety  education. 

0 Vocational  training  in  private  craft  maintenance and air 

traffic  control. 

Pilot  pre-flight  training  for  older  adolescents  and  adults. 

0 Continuing  re-education  programs  for  private  pilots  and  support 

crews. 

Critics of private  aviation  consider  the  present  regulation  and 

control  practices  clearly  unsatisfactory.  Improvements  are  needed  at 

all  levels  of  the  system  to  ensure  safe  operation.97  These  should 

include: 

0 More  stringent  licensing  requirements. 

Screening to detect  operators  with  physical  or  psychological 

defects. 98 
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Inspec t ion   sys tems  to   moni tor   p r iva te   p i lo t s   and  c ra f t  p r i o r  

t o   t ake -o f f .  

Improved a i r  t r a f f i c   c o n t r o l   s y s t e m s   f o r  small planes.  

E q u i t a b l e   a l l o c a t i o n   o f   a i r p o r t   f a c i l i t i e s   t o  accomodate small 

c raf t   wi thout   in f r ing ing   on   the   opera t ion   of   commerc ia l   c ra f t .  

Adequate  supply  of  support  personnel. 

Improved col l is ion-avoidance  systems  for  small a i r c r a f t .  

Higher   s tandards   for   rescue  services and f i r e f igh t ing   equ ip -  

ment a t  small a i r p o r t s .  

Psychological   and  Sociological   Benefi ts  and Costs  of  Aviation  Systems 

S i n c e   a i r p o r t s  and new k i n d s   o f   a i r c r a f t  are h i g h l y   v i s i b l e ,  

c i v i l   a v i a t i o n   c a n   e a s i l y  become a core  around  which  social   d iscontents  

of many kinds  can  accumulate and multiply.  Indeed: 

0 Civil  a v i a t i o n ,  as an  advanced,   tangible ,   h ighly  vis ible   tech-  

n o l o g i c a l   a c t i v i t y ,   t e n d s   t o   e x h i b i t  a " l igh ten ing   rod"   e f fec t ,  

drawing  more  than i t s  sha re  of s o c i e t a l   p r o t e s t  and  anger. 

Factors  which may either modera t e   o r   r e in fo rce   t h i s   e f f ec t   i nc lude :  

0 The degree  to   which unwanted s ide -e f f ec t s  are balanced by 

b e n e f i t s .  

0 The e x t e n t   t o  which in te res ted   g roups  are c o n s u l t e d   p r i o r   t o  

implementat ion,   and  whether   or   not   they  perceive  their   par t i -  

c i p a t i o n  as having  any real e f f e c t  on new systems. 

0 The extent   to   which  press   coverage makes t h e   a v i a t i o n   i s s u e  

s a l i e n t  and p resen t s  a balanced view of r e s u l t s  and a l t e r n a -  

t i v e s .  
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A favorable   ba lance   be tween  perce ived   u t i l i ty   and   personal  stress 

is essential for   acceptance  of   any  given  system.  In   the  absence  of  

such a ba lance ,   a f f ec t ed   i nd iv idua l s  w i l l  v o i c e   s t r o n g   o p p o s i t i o n   t o  

changes i n  ex i s t ing   sys t ems   o r   t he   i n t roduc t ion   o f  new systems,   f re-  

quent ly   wi th  some degree  of  success.  

Pub l i c   pa r t i c ipa t ion   i n   t he   dec i s ion -mak ing   p rocess   can   be  a 

power fu l   f ac to r   i n   suppor t   o f ,   o r   i n   oppos i t i on   t o ,   t he   deve lopmen t  of 

new or  expanded c i v i l  av ia t ion   sys tems.   In   genera l ,  a f a c i l i t y   s u c h  as 

an  a i rport   which  has   been  direct ly   approved by t h e  community w i l l  tend 

t o   c a u s e  less annoyance  than  one  constructed  in   opposi t ion  to   the  desires  

of  significant  groups  of  the  population.  Similarly,   employee  morale  can 

be   a f f ec t ed   pos i t i ve ly   i f   dec i s ions   conce rn ing  a f a c i l i t y   i n  which 

people work are based   on   p rocesses   in   which   these   people   have   par t ic i -  

pated.  The absence   o f   par t ic ipa t ion  may a l s o   b e  a f a c t o r   i n   i n c r e a s i n g  

crime  and  vandalism a t  a new a i r p o r t  on t h e   p a r t  of  those whose l a c k  of 

involvement i n   t h e   o r i g i n a l   d e c i s i o n   l e a d s  them t o   r e s e n t  i ts  presence.  

Psychological   Effects   of   Noise  

Noise i s  a p a r t i c u l a r l y   s i g n i f i c a n t   e l e m e n t   i n   p u b l i c   o p p o s i t i o n  

t o   c i v i l   a v i a t i o n   s y s t e m s ,   e s p e c i a l l y  among those  who l i v e   i n   c l o s e  

p r o x i m i t y   t o   a i r p o r t s :  

The often-used term a i r c r a f t   n o i s e  is seldom  defined,  but 
e s s e n t i a l l y  i t  re fe r s   t o   compla in t s .   I f   any th ing   has   been  
learned   f rom  the   exhaus t ive   s tud ies  made of   noise   complaints  
it is  that--no matter how  much t h e   n o i s e  level i s  reduced-- 
t h e r e  w i l l  remain  an  ineradicable  hard-core  group  of  complain- 
a n t s .  Both B r i t i s h  and  American s t u d i e s   i n d i c a t e   t h a t   t h i s  
constant  hard-core  group  of  complainants  consti tutes  about 
30 percent   o f   the   popula t ion   near   a i rpor t s .99  

Any s u b s t a n t i a l   v a r i a t i o n  from the e s t a b l i s h e d  level o r   c h a r a c t e r  of 



background  sound a t t racts  a t t e n t i o n  and  becomes perceived  noise .   Strong 

community r e a c t i o n s   c a n   b e   t r i g g e r e d ,   p a r t i c u l a r l y  when t h e   n o i s e  level 

i s  su f f i c i en t   t o   cause   phys i ca l   d i scomfor t   o r   pe r s i s t en t   annoyance .  

No s i n g l e   " t o l e r a b l e "   n o i s e  level c a n   b e   i d e n t i f i e d   i n   i s o l a t i o n  

from the   condi t ions   under   which   the   no ise  i s  heard.  To def ine  reason-  

a b l e   o r   a c c e p t a b l e   n o i s e ,   f o u r   k i n d s  of f a c t o r s  must be  considered:  

No i se   cha rac t e r i s t i c s   ( abso lu t e   dec ibe l   l eve l ,   i n t ens i ty ,  

f requency,   durat ion,  and in t e rmi t t ence ) .  

0 Conditions  under  which  the  noise i s  dispersed  ( temperature ,  

humidity,   physical   environment,   type  of  source).  

0 Individual   background  of   those  affected  (experience  with 

n o i s e  of a p a r t i c u l a r   t y p e ,   s e n s o r y   a d a p t a t i o n   t o   n o i s e ) .  

0 U t i l i t y   o r   d i s u t i l i t y  of t h e   n o i s e   s o u r c e   t o   t h e   h e a r e r  

(e .g . ,   source of  employment ve r sus   pe rce ived   s a fe ty   t h rea t ) ,  

and soc ia l   cond i t ions   ( such  as c o n t r o l   o v e r   t h e   i n t r u s i o n  of 

n o i s e  and  background s o c i a l   t e n s i o n s ) .  

The v a r i a b l e s  employed i n  a la rge   p ropor t ion   of   the   no ise   research  

t o   d a t e   d e a l   w i t h   a b s o l u t e  limits, e i t h e r   p h y s i o l o g i c a l  damage o r  esti- 

mates of i n t o l e r a b l e  PNdB (pe rce ived   no i se   i n   dec ibe l s )  levels. For 

in s t ance ,  a pure  tone  of 85 d e c i b e l s   f o r  several hours  a day  over a long 

per iod i s  known to   p roduce   hear ing  l o s s ;  t h e  same i s  t r u e  of mixed tones.  

In   o the r   words ,   t he re  i s  a c r i t i ca l   f requency   range   wi th in   which   expos-  

ure  of  85 db under   the same time cond i t ions   p roduces   i r r eve r s ib l e  phy- 

s i o l o g i c a l  damage. loo To p r o t e c t  a worker  from  hearing loss during 

an  8-hour  working  day,  the  American  Standards  Association  has  suggested 

an 85-db l i m i t  f o r  any  frequency  above 700 cycles   per   second.  101 
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Perceived  noise ,   however ,   involves   psychological   react ions 

which  operate  throughout  the  audible  sound  spectrum  and a t  a l l  ampli- 

t u d e   l e v e l s .  From a prac t ica l   s tandpoin t ,many  of  these l'noise'' 

r e a c t i o n s  are more s i g n i f i c a n t   i n   r a n g e s  w i l l  below extreme phys ica l  

o r   sensory   to le rance   l eve ls   (e .g . ,   those   assoc ia ted  w i t h  permanent 

h e a r i n g   l o s s ) .  

Since  the  general   perceived-noise   environment  varies consider- 

ab ly  from community t o  community, eva lua t ions  of t o l e r a n c e   f o r   n o i s e  

are d i f f i c u l t   t o   g e n e r a l i z e .   T o l e r a n c e   l e v e l s   d i f f e r   n o t   o n l y   w i t h  

l o c a t i o n   ( e . g . ,   c e n t r a l   c i t y   v s .   s u b u r b a n )   b u t   a l s o   w i t h   s o c i a l   c o n d i -  

t i ons .   Ind ica t ions  of t h i s   f a c t  were clear i n   t h e   1 9 6 0 ' s .  A 5-point 

community r e a c t i o n  scale has  been  developed  and is  c u r r e n t l y   i n   u s e  

by t h e  A i r  Force,  based on the   fo l lowing  c r i t i ca l  va r i ab le s :  a) level 

of  loudness  and  frequency,  b)  intermittence,   c)   day vs. n igh t   no i se ,  

d)  socioeconomic  level  (measured by income),  and  e)  experience  with 

noise .  The index   cor re la tes   wi th   the   over t   compla iners   in   the  commun- 

i t y .  It has   been  found,   fur thermore,   that   complainers   tend  to   form 

g roups   i n  which t h r e e   c h a r a c t e r i s t i c s  are c r i t i ca l :  l eade r sh ip ,  know- 

ledge  about  how t o  compla in   e f fec t ive ly ,   and   expec ta t ions   o f   e f fec t ive-  

ness   in   inf luencing  decis ion-making . lo2 

Populat ion ____i .= Dis t r ibu t ion :  . -~ . . .. Residence  and Work Options 

Although good t r a n s p o r t a t i o n  is not  a s u f f i c i e n t   c o n d i t i o n   f o r   t h e  

development of new towns  (and t h e r e f o r e   f o r   p o p u l a t i o n   r e d i s t r i b u t i o n ) ,  

i t  is a necessary one: 

Technological  development  does  change  l ife-styles.   People 
travel much more than   they   used   to .  Many  now need   t o   f l y :  



132 

invent ion  becomes the  mother   of   necessi ty .   Transportat ion 
technology made possible   heavy  concentrated  urbanizat ion;  
changing  technology made suburban   d i spersa l   poss ib le .  103 

Just   under   two-thirds   of   the  U.S. popula t ion  now l i v e s   w i t h i n  

S t a n d a r d   M e t r o p o l i t a n   S t a t i s t i c a l  Areas. This   concent ra t ion  i n  l a r g e  

c i t ies  is one  of t h e  most s e r i o u s   c a u s e s   o f   d e t e r i o r a t i o n   i n   t h e   q u a l i t y  

of American l i f e .  The r e c e n t l y   r e l e a s e d  White House National  Goals 

R e s e a r c h   S t a f f   r e p o r t   i n d i c a t e s ,   i n  f ac t ,  t h a t   " t h e  crisis of  population 

growth l ies  more i n   t h e   d i s t r i b u t i o n  of peop le   t han   i n   shee r  numbers... 1110.5 

The automobile and the   a i rp lane   have  made t h i s   i n t e n s e   u r b a n i z a t i o n  

poss ib le ,   bu t   the   p rocess  is complex  and i n c l u d e s   t h e   i n t e r a c t i o n  of 

behaviora l  and socioeconomic  factors   such as t e r r i t o r i a l   n e e d s  and 

demand f o r  goods  and services. P a r t i c u l a r l y   s i n c e  World War 11, terri- 

tor ia l   needs  have  been  impel l ing  metropol i tan  res idents   outward from 

urbanized areas, while  expanding demands f o r  goods  and serv ices   have  

kept  people  from  going  too far away from t h e   f a c i l i t i e s   a v a i l a b l e   o n l y  

i n   t h e   c i t y .  During t h i s  same per iod ,  employment oppor tun i t i e s  and 

d e s i r e   f o r   t h e  goods  and s e r v i c e s   a v a i l a b l e   i n   m e t r o p o l i t a n  areas have 

a t t r ac t ed   ru ra l   r e s iden t s   t oward   t he   c i ty .  The r e su l t   has   been   con t inua l  

metropol i tan  growth,   but   within limits set by r e l a t i v e l y   f i x e d   a c c e p t a b l e  

limits f o r  commuting t i m e  and d i s t ance .  

In   p lanning   for  optimum popu la t ion   d i s t r ibu t ion ,  it is impossible 

t o  determine  from  which  specific  congested  communities  people w i l l  leave. 

What - can  be  planned are new focal   points   for   development   which w i l l  be  

a t t ract ive enough t o  draw people.  The  most s i g n i f i c a n t   m o t i v a t i n g   f a c t o r s  

a p p e a r   t o   b e   a t t r a c t i v e  employment oppor tun i t i e s  relative t o   l i v i n g   c o s t s ,  

env i ronmen t s   wh ich   can   s a t i s fy   t e r r i t o r i a l   needs ,   ava i l ab i l i t y  of a wide 
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range of goods  and services, and access t o  a l a rge   me t ropo l i t an  area. 

Theref  ore: 

0 A well-developed  short-haul   aviat ion  system  connect ing small 

and new towns  with  each  other  and  with  major ci t ies would be  

h i g h l y   b e n e f i c i a l  i n  creating  such  an  environment.  

0 Such a sys tem  would   a l so   benef i t   the   c i ty   dwel le r   by   a l lowing  

him t o  leave t h e   c i t y   f o r   r e c r e a t i o n a l   p u r p o s e s   w i t h o u t   b e i n g  

exposed t o   t h e   f r u s t r a t i o n s   a s s o c i a t e d   w i t h   c o n g e s t e d  highways. 

0 New short-haul   interurban  systems  could  thus  provide  increased 

degrees   of   f reedom  for   both  the  publ ic   ( in   mobil i ty   opt ions)  

and  pol icy-makers   ( for   populat ior i   d is t r ibut ion) .  

Manpower and  Training  Considerat ions 

Aviat ion is one   o f   t he   ou t s t and ing   i ndus t r i e s   i n   p rov id ing  w e l l -  

paying,  high-status  blue-collar  jobs.   Although a t  the   p re sen t  time 

t h e   m a j o r   a i r l i n e s  are n o t   e x p e r i e n c i n g   d i f f i c u l t y   i n   r e c r u i t i n g  ground 

crews  and p i l o t s ,   c o n t i n u a l l y   i n c r e a s i n g  manpower demands have  been  pro- 

j ec t ed   fo r   t he   nex t   decades .   C iv i l   av i a t ion  may t e n d   t o   d r a i n   t h e  most 

i n t e l l i g e n t  and responsible   blue-col lar   workers , ,  who w i l l  b e   a t t r a c t e d  

by the   h igh   f inanc ia l   rewards   for   zero-er ror   main tenance   increas ingly  

demanded by   av ia t ion ,   even   t o   t he   po in t  of c r ea t ing   poss ib l e   sho r t ages  

i n   o t h e r   i n d u s t r i e s .  

Although many a v i a t i o n   f u n c t i o n s  may be  automated  by  the 1985-1995 

period  (ranging  from air  t r a f f i c   c o n t r o l   f o r  some STOL sys tems  to  air- 

port   food services), t h e  need fo r   sha rp ly   i nc reased  numbers  of p i l o t s  

and  ground crews is l i k e l y   t o   p e r s i s t .   S o c i a l  and p o l i t i c a l   p r e s s u r e s  

may mount f o r  making t h e   d e s i r a b l e   b l u e - c o l l a r   j o b s   i n   a v i a t i o n   a v a i l a b l e  
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to  large  numbers  of  semi-skilled  workers,  who  are  likely  to  need  consid- 

erable  training.  However,  aviation-related  subjects  will  be  firmly 

embedded  in  secondary  school  vocational  curricula  by  1985,  raising 

expectations  of  employment  among  those  who  do  not  anticipate  a  college 

education. 

Policy  Implications 

10 6 

Whether  one  considers  user  benefits,  the  effects  on  non-users, 

manpower  and  training  requirements,  or  such  macroscopic  factors  as 

regional  development  and  national  population  distribution,  one  finds 

important  social  behavioral  forces  at  work  as  regards  the  social  impacts 

of  civil  aviation.  Both  the  benefits--e.g.  time  savings  and  generally 

improved  mobility--and  the  disbenefits--e.g.,  aircraft  noise--which 

are  associated  with  aviation  are  dependent  to  a  considerable  degree 

on  human  perceptions,  attitudes,  and  many  other  psychological  factors, 

rather  than  .being  rigidly  determined  by  cut-and-dried  physical  and 

economic  relationships.  The  failure  to  consider  such  factors  adequately 

can  thus  thwart  research,  development,  and  planning  which  may  otherwise 

be  seemingly  well-conceived;  conversely,  the  careful  inclusion  of  these 

factors  may  afford  additional  degrees  of  freedom  which  could  enable  the 

solving  of  developmental  problems  which  may  otherwise  seem  insurmountable. 



9. INTERNATIONAL ASPECTS OF CIVIL AVIATION 

SUMMARY: Developments  and  possible  trends  in  the  world-wide 
aircraft  and  air  transport  industries  are  reviewed  for  the 
period  1970-1995,  and  the  problems  and  opportunities  which  will 
face  the  United  States in maintaining  its  international  status 
in these  industries  are  analyzed. It is  concluded  that,  given 
the  need  for  reciprocity  between  nations in regard  to  landing 
privileges,  and  given  the  propensity  of  American  citizens  to 
travel  abroad,  there  is  little  that  the  United  States  can do to 
strengthen  further  its  already  commanding  position  as  a  supplier 
of  air  transport  services.  However,  the  role  of  the  United  States 
as  a  producer  of  civilian  aircraft  for  world  markets  may  be  en- 
larged  through  the  development  of  aircraft  capable  of  providing 
the  quality  of  service  needed,  but  not  currently  available in the 
United  States  and  abroad.  Short-haul  technology  has  experienced 
few  of  the  gains  that  have  come  to  long-  and  medium-haul  traffic, 
and  thus  represents  a  principal  area  for  desirable  change.  Short- 
haul  service  should be improved  to  meet  standards  of  comfort  and 
confidence  equivalent  to  those  for  large  jets. 

Introduction 

The  discussion of international  considerations  focuses  upon  the 

following  specific  question:  What  problems  and  opportunities  may  the 

United  States  expect  in  maintaining  its  place  in  the  world  aircraft  and 

air  transport  industries,  and  how  should - these  problems  and  opportuni- 

ties  influence R&D priorities? 

The  1960's  were  a  period of very  rapid  growth  in  air  transportation. 

worldwide  passenger  miles  in  scheduled  flights  increased  at  an  annual  rate 

of 14 percent  between 1960 and  1969,  the  number  of  passengers  by 12 percent, 

and  the  average  trip  length  by  about 20 percent.  Passengers  per  aircraft 

increased  from an  average  of  35  in 1960 to 53 in  1969, and  average  flight 

speed  rose  from  224  to  351  miles  per  hour.  Sixty-five  percent  of  the  abso- 

lute  increase  was  accounted  for  by  American  carriers,  three  quarters  of  the 

135 
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U. S. increase  being  in  domestic  travel.  The  data  exclude  the U.S.S.R. 

and  mainland  China,  since  no  historical  data  are  available  for  these 

countries.  Clearly,  however,  the U.S.S.R. is  now  second  only  to  the 

United  States  in  air  transportation:  Aeroflot  reported  carrying 60.8 

million  passengers  in 1968 and  estimates 75 million  for 1970. For 

comparison,  scheduled U.S. airlines  carried 150 million  passengers  in 1968 

and  the  airlines  of  all  of  the  European  International  Civil  Aviation 

Organization  member  countries  carried 52 million  passengers. 

The  growth  patterns  established  during  the 1960's  will  persist  for 

a  few  years,  although  at  a  decelerating  pace.  New  equipment  delivered 

to  the  airlines  of  the  developed  countries  will  displace  some  older 

equipment,  which  will  be  sold  to  the  less  developed  countries  in  what 

has  become  a  classic  pattern.  Worldwide  capacity  will  continue  to 

increase  and  may  be  excessive  for  a  short  period,  although  passenger 

traffic  will  undoubtedly  rise.  However,  an  indefinite  continuation  of 

the 14 percent  annual  increase  in  passenger  traffic  is  clearly  a  virtual 

impossibility,  and  the  rate  of  growth  will  therefore  decrease  eventually. 

A continuation  of  rapid  growth  in  air  traffic  will  therefore  rest  upon 

the  provision  of  air  services--principally  short-haul  domestic--which 

have  not  grown  rapidly  in  recent  years  and  which  will  require  equipment 

not  now  available. 

The 1960's  witnessed  a  substantial  diversion  of  travel  from  other 

modes  to  long-range  jets  and  a  considerable  upsurge  in  business  and 

leisure  travel,  reflecting  increased  international  contacts  and  generally 
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h igher  levels of  economic a c t i v i t y  accompanied  by  growing d i sposab le  

income. Further  growth  of air ,  travel w i l l  occur as la rger -capac i ty ,  

l ow-ope ra t ing -cos t   a i r c ra f t  become a v a i l a b l e  and as more  modern  equip- 

ment replaces obsolescent  aircraft  ope ra t ing   domes t i ca l ly   i n  many areas. 

The ava i lab i l i ty   o f   such   equipment  will b e   a n   i m p o r t a n t   f a c t o r   i n  

de t e rmin ing   i nc reases   i n  air  t r a n s p o r t a t i o n   o v e r   t h i s   p e r i o d .  

American I n t e r n a t i o n a l  Travel and t h e  U.S. Balance  of  Payments 

American c i t i z e n s   c o n s t i t u t e   t h e   w o r l d ' s   l a r g e s t   g r o u p   o f   i n t e r -  

n a t i o n a l  a i r  travelers. Excluding  land travel t o  Canada  and  Mexico, 

approximately 98 percent  of travel between the   Uni ted   S ta tes   and   fore ign  

coun t r i e s  is by a i r .  

Entry  of  American  flag carriers i n t o   f o r e i g n   c o u n t r i e s  is con t ro l l ed  

by  agreements of the  governments  involved.  Eleven  American  flag 

c a r r i e r s   h a v e  some in te rna t iona l   por t s ,   a l though  four   account   for   mos t  

of t h e   t r a f f i c .  The Uni ted   S ta tes   has   b i la te ra l   l anding   agreements   wi th  

67 coun t r i e s ,  and un i l a t e ra l   g ran t s   o f   ope ra t ing   au tho r i ty   w i th   o the r s .  

Such rec iproc i ty   agreements   permi t   19   fore ign   f lag  carriers t o  compete 

with American o p e r a t o r s   i n   i n t e r n a t i o n a l   t r a f f i c  from the   Un i t ed   S t a t e s ,  

most  of them on   the   impor tan t   Nor th   At lan t ic   rou te .  108 

Despi te   such   compet i t ion ,   the   share   o f   the   wor ld ' s   in te rna t iona l  

p a s s e n g e r   t r a f f i c   c a r r i e d  by  American  scheduled a i r l i n e s  moved from 

a low  of  37  percent i n   1 9 6 1   t o  a high  of  42.8  percent  in  1969.  Preliminary 

estimates i n d i c a t e   t h a t   i n   1 9 6 9 ,  Americans t rave l ing   abroad  by a i r  pa id  

$860 m i l l i o n   f o r   p a s s a g e   o n  American carriers, but   they   a l so   sugges t  



138 

why the   Uni ted   S ta tes   has   exper ienced   an   increas ingly   unfavorable  

balance  between  receipts   and  payments   for   internat ional  a i r  t rans-  

p o r t a t i o n  (from a d e f i c i t   o f  $150 m i l l i o n   i n   1 9 6 0   t o   o n e   o f  $272 

m i l l i o n   i n   1 9 6 8 ) .  Given the   p ropens i ty  and  freedom  of  Americans t o  

travel a b r o a d ,   t h e   d e f i c i t  would have  been much l a r g e r  had  American 

carriers competed less s u c c e s s f u l l y   f o r   t h e   o v e r s e a s   t r a v e l e r ' s  

business   (See  Table  11). 

American Ai rc ra f t   i n   Fo re ign   Marke t s  

Overseas  markets are of c r i t i c a l   i m p o r t a n c e   t o   t h e   n a t i o n ' s  air- 

c ra f t   i ndus t ry .   Fo re ign   pu rchases  of new c i v i l i a n   a i r c r a f t   c o n t r i b u t e  

s u b s t a n t i a l l y   t o   t h e   n a t i o n ' s   i n t e r n a t i o n a l   t r a d e .  A d e t e r i o r a t i o n  of 

t h a t   c o n t r i b u t i o n  would have a se r ious   impac t   on   t he   na t ion ' s   ba l ance  

of  payments p o s i t i o n .  

With the   i n t roduc t ion   o f   t he  DC-3 i n   1 9 3 6 ,  American-made a i r c r a f t  

e s t ab l i shed  a f i rm  pos i t i on   i n   wor ld   marke t s .   Tha t   pos i t i on  was g r e a t l y  

s t rengthened by t h e   l a r g e   q u a n t i t y   o f  DC-3's produced f o r   u s e   d u r i n g  

World War 11. More DC-3's have   been   u t i l i zed  by a i r l i n e s   i n   t h e   U n i t e d  

S t a t e s  and   abroad   than   any   o ther   s ing le   type   o f   a i rc raf t .  The DC-4 m e t  

with similar success ,   a l though  on a lesser s c a l e .  Some D C - 3 ' s  and DC-4 ' s  

remained i n   u s e   i n   t h e   U n i t e d  States i n  1968,  and  they s t i l l  c o n s t i t u t e  

more than   10   pe rcen t  of t he   wor ld ' s   commerc ia l   a i r c ra f t   f l ee t s .  

I n  1958, 8 3   p e r c e n t   o f   t h e   a i r c r a f t   i n   o p e r a t i o n   o n   w o r l d  c i v i l  

a i r l i n e s  -- (excluding  the  Soviet   b loc and China) were of  American 

manufacture.   That  proportion  has  subsequently  declined  but,  owing t o  



TABLE 11 

UNITED STATES RECEIPTS AND PAYMENTS FOR INTERNATIONAL  AIR  TRANSPORTATION, 1947 TO 1969 
I 

(IN MILLIONS OF DOLLARS) 

1964 
- 

484 

63 

231 

190 

651 

26 

430 

195 

J965 1 1966 1967 
I 

ITEM 1947 
- 

85 

12 

63 

10 

70 

1 

9 

60 

1950 1955 

183 

33 

97 

53 

183 

7 

68 

108 
- 

0 

1969 - 
572 

91 

262 

219 

7 75 

40 

510 

225 - 
260 

- 

653 

112 

307 

234 

896 

47 

555 

2 94 
- 
314 

- 

907 

12 7 

405 

375 

1136 

78 

695 

367 
- 
3 05 

~ 

820 

126 

363 

331 

1020 

58 

635 

327 

Receipts 

Air transportation 10 8 

17 

68 

23 

106 

2 

26 

78 

358 

55 

156 

147 

504 

22 

301 

181 

105 8 

160 

441 

45 7 

1384 

127 

850 

407 

Export  freight earnings 

Passenger  fares 

Port expenditures 

Payments 

Air transportation 

Import  freight earnings 

Passenger  fares 

Port expenditures 
" 

-15 146 167 203 477 Net Payments -2 

Sources: Statistical Abstract, 1969, p. 574. 
Survey of Current Business, July  1970, p. 55. 
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the  worldwide  popular i ty   of  American-made jets,  has  remained a t  

about 73 percent  since 1963. 

Foreign  purchases  of t he   c iv i l i an   p roduc t s   o f   t he   Un i t ed   S t a t e s  

aerospace  industry -- a i r c r a f t ,   e n g i n e s ,   p a r t s ,   a n d   a c c e s s o r i e s  -- 
accounted   for   37 .6   percent   o f   tha t   indus t ry ' s  sales ove r   t he   pe r iod  

1958-1969 (Table   12) .  

Ind ica t ions  are t h a t   t h i s   d i s t r i b u t i o n   b e t w e e n   d o m e s t i c  and 

f o r e i g n  sales will con t inue   ove r   t he   nex t  f e w  years.  Large  commercial 

j e t  t r anspor t s   have   accoun ted   fo r   nea r ly  90   pe rcen t   o f   fo re ign   a i r c ra f t  

sales in   recent   years   (Table   13) ,   even   though sales o f   gene ra l   av i a t ion  

a i r c r a f t   h a v e  been  growing i n  number and i n   v a l u e .  

Sales   for   export   have  been a v i t a l  f a c t o r   i n   t h e  economics  of  the 

U.S. c i v i l i a n   a i r c r a f t   i n d u s t r y .   E x p o r t   o p p o r t u n i t i e s  are o f   p a r t i c u l a r  

i m p o r t a n c e   i n   r e l a t i o n   t o  a new a i r c r a f t   i n t e n d e d   f o r  a u s e   f o r  which 

t h e  demand appears  t o  b e   l i m i t e d ,  a t  least  i n   t h e   e a r l y   s t a g e s .   I n   t h e  

case of a new a i r c r a f t ,  i t  is es sen t i a l   t ha t   t he   p roduc ing   f i rms   have  

s u f f i c i e n t   o r d e r s  so t h a t   t h e   p r i c e   q u o t e d   t o  a buyer may r e f l e c t   t h e  

amortization  of  development  and  start-up  costs  over a s u b s t a n t i a l  number 

o f   a i r c r a f t .   O f f e r i n g   p o t e n t i a l   b u y e r s   t h e  most at tractive p o s s i b l e  

pr ices   can  be  accomplished  only by accep t ing   o rde r s   p red ica t ed   on   an  

aggregate   c losely  approximating  the  volume  of   product ion on  which p r i c e  

quota t ions  were based   (exc luding   the   poss ib i l i ty   o f   government   subs id ies ) .  



Exports of C i v i l i a n  
Products  

T o t a l  Nongovern- 
menta l   Sa les  

T o t a l   C i v i l i a n  
Exports 

P e r c e n t   C i v i l i a n  
Exports  of T o t a l  
Nongovernmental 
S a l e s  

Complete   Aircraf t  

T ranspor t s  

Other 

Engines,  New 
and Used 

Pa r t s ,   Acceseo r i e s ,  
and  Equipment 

TABLE 12 

AEROSPACE  INDUSTRY----TOTAL  SALES AND EXPORTS OF CIVILIAN PROUUCTS 

(IN MILLIONS OF DOLLARS) 

1958 - 

1372 

603.2 

44.0 

204.7 

147.2 

57.5 

48.3 

350.6 

1959  1960  1961  1962  1963  1964  1965  1966  1967  1968  1969 
" " - -" "- 

1841  2208  1876  1772  1485  2020  2816  3663  4632  6763  5064 

27.3 49.3 46.8 51.3 49.3 37.8 30.3 28.2 29.8 33.0 38.5 

152.8 537.1 334.5 327.8 244.1 287.1 477.2 552.4 789.3  1405.4  1236.3 

107.6 480.1 262.5 259.2 190.9 211.1 352.8 420.8 611.4  1200.2  939.9 

45.2 57.0 72.0 68.6 53.2 76.0 124.4 131.6 177.9  205.2  296.4 

43.7  70.7  75.3  63.0  45.1  46.7  56.2  77.0  101.2  115.7 101.8 

205.9  480.9  467.9  519.0  442.7  430.0  321.1  405.7  490.0  707.7  610.1 

Source :   Aerospace   Indus t r ies   Assoc ia t ion  of America, Inc. ,   1969  Aerospace  Facts   and  Figures ,  
(Fallbrook,  California,   1970),   pp.   9,   70.  



1958 

1959 

1960 

1 9 6 1  

1962 

1963 

1964 

1965 

1966 

1967 

1968 

TABLE 1 3  
U.S. CIVILIAN  AIRCRAFT  EXPORTS  BY  TYPE 

(VALUE IN  MILLIONS OF DOLLARS) 

33,000 Pounds  and  Over 33,000 Pounds  and  Under 
Frame  Weight Frame  Weight 

Number 

83 

39 

92 

5 1  

50  

30 

32 

60 

76 

1 2 1  

2 2 1  

Value 

$ 138  

104 

464 

2 5 1  

245 

179 

182 

347 

421  

607 

1,190 

Number 

45 

26 

67 

68 

122 

15 1 

193 

16 

6 

1 3  

1 9  

Value 

$ 9 1  

40 

1 6  

11 

1 4  

1 8  

29 

5 

** 
4 

10 

General  Aviation  Aircraft* 

Numb e r 

986 

1,033 

1,528 

1,646 

1,458 

1,583 

1,834 

2,457 

2 , 985 

3,125 

2,879 

Value 

$ 1 2  

1 3  

24  

27 

23  

27 

33 

69 

89 

9 1  

101 

Source:  Aerospace  Industries  Association of America,  Aerospace  Facts  and  Figures, (1969), pp. 72,73. 

* 1965-68 -- All airframe  weights.  Prior  to 1965 includes  only  airframe  weights  of  less  than 3,000 pounds. 

** Less  than $100,000. 
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~ The . . Contribution , -...- of  Amerjc-an- ~ . ~ ~~- - Aircraft- to the U. S. Balance  of  Payments 

Since  1958,  American-made  civilian  aircraft,  parts,  and  accessories 

have  made  up  from  three  to  more  than  six  percent  of  total  exports  of U.S. 

merchandise  (Table 14). In 1968 such  exports  were  approximately  equal  in 

value  to  exports  of  electrical  apparatus  (including  computers)  and  more 

than  twice  the  value  of  wheat  exports.  Imports  of  aircraft and parts 

have  averaged  about 10 percent  of  exports  since 1960. The  aerospace 

industry  has  thus  been  contributing  over  $1.5  billion  annually  toward 

a  favorable  trade  balance.  This  contribution  should  continue  for  some 

years,  depending  upon  the  success of other  countries  in  meeting  the  needs 

of  the  world's  airlines  for  aircraft  and  the  point  at  which  the  demand 

for  jet  transports  becomes  saturated.  At  such  a  time,  the  demand  for 

American-made  general  aircraft  and  for  replacement  parts  of  current  types 

of  commercial  aircraft  would  provide  exports  that  might  stabilize  for  some 

years  at 20 to 30 pezcent  of  present  levels. 

Aircraft  Needs  in  the  Near  Future 

Two particularly  acute  questions  are  currently  before  the  aircraft 

industry: 1) What  will  be  the  nature  of  the  principal  types of aircraft 

that  will  be  needed  by  the  airlines in the  foreseeable  future? 

and 2) Who  will  build  them? 

The  organization  that  acts  upon  its  interpretation  of  the  types  of 

aircraft  desired  by  the  world's  airlines  faces  a  risk: its decision  is 

verifiable  only  after it has  placed  its  product  on  the  market. It may 

find  that  its  product,  though  generally  suitable,  is  inferior  to  another 

product  built  somewhat  later  and  with  the  knowledge  gained  from  the 

phneer's  efforts. 



14 4 

1958 

1959 

19 60 

1961 

1962 

1963 

19 64 

19  65 

1966 

1967 

1968 

1969 

TABLE 14 
TOTAL U.S .  EXPORTS AND EWORTS OF CIVILIAN PRODUCTS'OF U.S. 

AEROSPACE  INDUSTRY 

(In Millions of Dollars) 

Total  Exports of Civil  Aerospace 
U . S . Merchandise Merchandise  .Exports 

17 , 745 6 85 

17,461  538 

20 , 383 1,089 

20,754  878 

20,431 9 10 

23,062  732 

26,156 7 64 

27,135 854 

29,884  1,035 

31,142  1,380 

34,199  2,229 

37,444  1,948 

Percent  Civil  Aero- 
space of Total U.S. 
'Merchandise  Exports 

3.9 

3.1 

5.3 

4.2 

4.4 

3.2 

2.9 

3.1 

3.5 

4.4 

6.5 

5.2 

Source:  Aerospace  Tndustry  Associates of American,  Inc.,  1969  Aerospace 
Facts  and Figures,  (Pallbrook,  California,  1970), p. 17. 
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The pr inc ipa l   sources   o f   compet i t ion   faced  by  American aircraft  

manufacturers are the c o u n t r i e s  of Western  Europe. It is poss ib l e ,  

however, t h a t   t h e   S o v i e t  Union w i l l  e n t e r   t h e   i n t e r n a t i o n a l   m a r k e t s  

w i th   ce r t a in   t ypes   o f   a i r c ra f t .  Canada,  Japan,  and Israel are producing 

s p e c i a l i z e d   t y p e s   o f   a i r c r a f t   t h a t   m i g h t   i n c r e a s e   i n   i m p o r t a n c e .  

Firms in   t he   Wes te rn   European   a i r c ra f t   i ndus t ry   have   been   hand i -  

capped  by a s c a t t e r i n g  o f   r e sources   i n   un i t s   t oo  small t o   d e a l   w i t h  

many of   the  technological   problems  of   the  industry and w i t h   i n t e r n a l  

markets  too small to   suppor t  economic e f f o r t s .  Some mergers  have 

occur red   i n   r ecen t   yea r s ,   pa r t i cu la r ly   t he   fo rma t ion  of the   Soc ie ty  

Na t iona l   Indus t r i e l l e   Aerospa t i a l e  and Zen t ra l   Gese l l s cha f t  VFW-Fokker 

(which a l so   cont ro ls   Belg ium's  SABCA). The B r i t i s h   a i r c r a f t   i n d u s t r y  

has   a lso  experienced some consol ida t ions .   Al though  the   Br i t i sh   indus t ry  

i s  t h e   l a r g e s t   i n   E u r o p e  and   has   impor tan t   t echnologica l   capabi l i t i es ,  

it has   been  plagued  with  misfor tunes and the  mergers   have  been  insuff i -  

c i e n t   t o   p r o v i d e  needed  resources  and  assured  markets.   In  their  

c i v i l i a n   a i r c r a f t   e f f o r t s ,   t h e   B r i t i s h   f i r m s  are now wholly  involved i n  

co l l abora t ive   p ro j ec t s   such  as that   wi th  the  French  in   the  development  

of  the  Concorde. A v a r i e t y  of o t h e r   b i l a t e r a l  and m u l t i l a t e r a l   a g r e e -  

men t s   ex i s t   ou t s ide   t he  European  Community's sponsorship  and are intend- 

ed to   r e spond   t o   t he   cha l l enge  of t h e  American indus t ry  as e f f e c t i v e l y  as 

poss ib l e .  

Such c o l l a b o r a t i v e   e f f o r t s  by d i f f e r e n t  European  countries  have 

b e e n   e s s e n t i a l   f o r  access to  an  adequate  market  and  the  pooling of 
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resources,  but  they  have  been  economically  inefficient.  One  estimate 

is  that  collaboration  increases  the  costs of development  by  a  third, 

an  increase  not  fully  offset  by  the  broader  market.  Sir  George 

Edwards,  managing  director of British  Overseas  Airways  Corporation, 

is  quoted  as  saying: 

In  a  collaboration  the  cost  is  one  and  a  third  that 
of  unilateral  production.  Against  that  disadvantage,  there 
is  a  savings  of 20 percent  on  unit  cost  through  doubling 
the  market  and so securing  big-scale  production.  Although 
this  may  strengthen  the  manufacturer's  position  in  overseas 
sales,  it  does  not  wholly  overcome  the  economic  penalty  of 
joint  development. In any  case  there  still  remains  the 
question  of  unequal  technological  contributions  and  their 
possible  consequences. 109 

The  slow  but  clear  development  of  the  European  Community  is  of 

special  significance  to  the  American  aircraft  industry,  particularly 

if  the  United  Kingdom  becomes  a  member  as  seems  highly  probable.  In 

its  official  organ,  the  European  community  recently  pointed  out: 

More  than  76  percent  of  aircraft  belonging  to  Community 
members  have  been  produced  in  the  United  States, a sign  of 
industrial  weakness  that  the  Commission's  industrial  policy 
is  intended  to  rectify.l1° 

Competition  between  Europe  and  the  United  States  has  been  most 

sharply  joined  in  the  Anglo-French  Concorde  and  the  American  SST.  The 

Concorde  and,  in  particular,  the  American  SST  represent  efforts  to  de- 

velop  commercial  aircraft  to  their  technological  limits.  However, it 

should  be  recognized  that,  in  application,  virtually  all  technologies 

are  utilized  short  of  their  feasible  engineering  limits  because  of 

economic  considerations.  Aircraft  are  not  exempt  from  this  principle 

and  are  subject  to  user  concepts  of  trade-offs  between  what  is  techno- 



147 

log ica l ly   f ea s ib l e -  and  what is economical ly   desirable .  

I n t e r e s t   i n  STOL a i r c r a f t   i n   t h e   U n i t e d   S t a t e s  and  Europe, as  

w e l l  as t h e   g e n e r a l   i n t e r e s t   i n  more comfortable  short-and medium-range 

a i r c r a f t ,   i n d i c a t e s  a t  least  a vague   recogni t ion   tha t  demand f o r   l a r g e  

capac i ty ,   h igh   per formance   a i rc raf t  is approaching  saturat ion.  111 

The continuing  growth  of a i r  t r a n s p o r t  w i l l  depend  upon t h e   a v a i l a b i l i t y  

of a i r c r a f t   t h a t   c a n   f u l f i l l   r e q u i r e m e n t s   f o r   s h o r t - d i s t a n c e   t r a v e l  

with a high  degree  of  comfort   and  convenience--aircraft   that  are no t  now 

a v a i l a b l e .  For a f ew  yea r s   a f t e r  1970, t h e  U.S. balance  of payments 

could  be  unfavorably  affected by purchases  of  the  Concorde,  although 

European  purchases of wide-body,   a i rbus- type  a i rcraf t  from the  United 

States would o f f s e t   t h i s   t r e n d  somewhat. Much w i l l  depend  upon t h e  

economic  and t e c h n o l o g i c a l   c h a r a c t e r i s t i c s  of t h e  Franco-German A-300B 

a i r b u s  as compared with  those of U.S. models;  British  European  Airways 

has   a l ready  expressed a p re fe rence   fo r   t he  American product .  If and 

when t h e  American SST becomes opera t iona l ,   the   Uni ted  States should 

remedy some of i t s  un favorab le   i n t e rna t iona l   pos i t i on .  

Whatever the   success   o f   the  SST, t h e r e  are o ther   ob jec t ives   toward  

which U.S. t echnologica l   e f for t s '   should   be   d i rec ted .  The f e d e r a l  

government  has l e f t   t o   p r i v a t e   e n t e r p r i s e   t h e   t a s k   o f   s u p p l y i n g  new 

models to   p rovide  improved se rv ice   o f   t he   t ype   supp l i ed  by the  many 

o l d e r ,   i n t e r m e d i a t e - s i z e d   a i r c r a f t  now i n   u s e .  

The d e s i r a b i l i t y   o f  more modem shor t - r ange   a i r c ra f t   t han  are 

cur ren t ly   ava i lab le   has   long   been   recognized .  Some years   ago  the FAA 
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i ssued  a Reques t   fo r   P roposa I   fo r  a replacement  of  the-DC-3  but la ter  

c a n c e l l e d   t h e   p r o j e c t  . 112 Some American a i r c ra f t   manufac tu re r s   have  

s o u g h t   t o   f i l l   t h i s   n e e d ,   b u t  none  has  had  outstanding  appeal. A 

Japanese  f i rm is o f f e r i n g   t h e  YS11, a p l a n e   s u f f i c i e n t l y  a t t ract ive 

to   induce   an   Amer ican   reg iona l   a i r l ine   to   purchase  a s i g n i f i c a n t  number. 

Canada's  DeHavilland i s  promoting i t s  Twin Otter and Israel A i r c r a f t  

I n d u s t r i e s  i t s  Arova,  with  modest  success. The U.S.S.R. is  r e p o r t e d   t o  

be   p l ann ing   t o   bu i ld   l a rge  numbers of a new a i r c r a f t   o f   t h i s   g e n e r a l  

type,  and some European  firms are a l so   deve lop ing   such   a i r c ra f t .  

There seems t o   b e   r e l a t i v e l y  l i t t l e  enthusiasm  for   any  of   these 

e f f o r t s ,   a l t h o u g h  some of them may enjoy a degree  of  success.  The 

r e a s o n s   f o r   a i r l i n e   d i s i n t e r e s t  may be  economic,   technological,   or 

even   soc ia l ,  and r e q u i r e   c a r e f u l  and detai led  examinat ion.  

It has become clear i n   r e c e n t   y e a r s   t h a t   t h e   p o s i t i o n   o f .   t h e  U.S. 

economy i n   i n t e r n a t i o n a l   t r a d e  is dependent i n   l a r g e   m e a s u r e  upon 

compara t ive   advantages   in   p roduct iv i ty .   These   advantages   fo l low 

s p e c i f i c a l l y  from t h e   u t i l i z a t i o n   o f   s u p e r i o r   t e c h n o l o g y ,   w h e t h e r   i n  

product   o r   in   p roduct ion .   In   the  case of a i r c r a f t ,   t h e   U n i t e d   S t a t e s  

main ta ined   and   bu i l t  upon the   f avorab le   pos i t i on   acqu i r ed   du r ing  

World War 11, reacting  to  technological  developments  which,  though 

not  always  prompt,  have  succeeded i n   p r o v i d i n g  a superior   product .  

The cu r ren t  American s u p e r i o r i t y   i n   j e t - p o w e r e d   c i v i l i a n  a i rc raf t  i s ,  

f o r  example,  based i n   p a r t  upon  developments in   engine  technology 

tha t   o r ig ina t ed   ab road .  The present  U.S. l e ad  rests upon quicker  and 
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more e f f e c t i v e   a p p l i c a t i o n   o f   s u c h   e n g i n e s   t o   o p e r a t i o n a l   a i r c r a f t .  

It s h o u l d   b e   n o t e d   t h a t   t h e   B r i t i s h   a i r c r a f t   i n d u s t r y   c o n t i n u e s   t o  

maintain a very  high level of  competence i n  j e t  engine  development 

and product ion.  

The advan tages   o f   na t iona l   t echno log ica l   supe r io r i ty   have   i n  

recent   decades  tended  to   erode a t  an   acce le ra t ing  ra te .  That is  t o  

say,  as more countr ies   have become indus t r ia l ized ,   t echnology  t rans-  

f e r   t e n d s   t o   t a k e   p l a c e  more quickly and the   advan tage   t o   t he   o r ig i -  

nat ing  country  decl ines   correspondingly.   Technological   advancement  i s  

maintained by a cons t an t   s ea rch   fo r   marke t s   t o  which the  technology 

can   be   appl ied ,  as w e l l  as by adapt ing new t echno log ica l   ob jec t ives  

t o   r e c o g n i z e   t h e   p o t e n t i a l  f o r  foreign  markets .  

Technologica l   super ior i ty ,  is ,  however, as much economics as 

engineer ing.  The problem is  t h a t  of marrying what can  be  accomplished 

technologica l ly   wi th  what i s  wanted by the   user ,   wi th   due   cons idera t ion  

t o  what i s  accep tab le   t o   t he   soc i e ty  as a whole. It i s  c l e a r  from t h e  

debate   over   the Concorde  and t h e  American SST t h a t   t h e s e   a i r c r a f t  

p resent ly   s tand   very   near   the   margin   o f  economic  and s o c i a l   a c c e p t a b i l i t y .  

Gaps e x i s t  be tween  ac tua l   and   po ten t ia l   uses   o f   c iv i l ian   av ia t ion .  

STOL a i r c r a f t  may f i l l  such   gaps ,   bu t   cou ld   p rove   no t   t o   be   t he   a i r c ra f t  

t ha t   po ten t i a l   wor ld   u se r s  are looking   for .  

Pol icy   Impl ica t ions  

The v igo r  of t he   na t ion ' s   av i a t ion   i ndus t ry ,   wh ich   has  a consider- 

able  impact on the   na t ion ' s   ba l ance  of  payments, is  a t  root  dependent 



upon  the  technological  superiority  of  American  civil  transport  aircraft 

and  upon  the  managerial  and  marketing  expertise  required  both  to  service 

aircraft  sold  to  foreign  airlines  and  to  enable  American  airlines  to 

compete  effectively in  international  markets.  Should  the  United  States 

allow  itself  to  fall  behind  its  competitors  in  this  area,  one  price 

would  necessarily  be  a  drain  on  our  balance  of  payments. 

Conversely,  the  international  status  of  the  American  aviation  industry 

partially  determines  how  able  the  industry  is  to  move  ahead  with  develop- 

ments  which  will  maintain  its  competitiveness.  There is, in  other  words, 

a  sort  of  snowball  effect  in  the  international  arena  wherein  success 

facilitates  further  success,  and  overcoming  a  less-than-fully-competitive 

position  is  most  difficult. 

Therefore,  it  is  important  that  not  only  the  domestic  markets  for 

new  civil  aviation  systems  be  considered,  but  also  emerging  foreign  markets 

which  may  differ  from  those  of  today.  Such  trends  as  have  been  examined 

in the  present  study  suggest  that  the  dominance  of  the  large  jet  transport 

as  the  market  leader  may  have  reached  a  peak,  and  may  begin  to  be  replaced 

in  the  near  future  by  short-haul--including  STOL--aircraft,  where  the U.S. 

faces  international  competition  which  promises  to  be  severe.  Brisk  develop- 

ments  abroad,  which  are  ahead  of  those  in  the U.S. in  this  area,  are  already 

leading  to  inroads of foreign  aircraft  into  domestic  American  applications, 

and  suggest  the  possibility  that  the U.S. could  a  few  years  hence  find  itself 

in  a  "come  from  behind"  position  in  the  international  short-haul  market. 
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PART ,II. MAJOR SOCIAL IMPACT FINDINGS AND THEIR  IMPLICATIONS 
FOR  FEDERAL ACTION 

INTRODUCTORY  COMMENTS 

Figure  5 summarizes i n   v i s u a l  form t h e  framework  around 

which   t he   F ind ings   o f   t h i s   S tudy   c rys t a l l i zed .  Since a v i a t i o n  

exists t o  serve the s o c i e t a l   f u n c t i o n   o f   t r a n s p o r t a t i o n ,  it 

must be  viewed i n   t h i s   c o n t e x t   i n   o r d e r   f o r  any  social-impact 

a n a l y s i s   t o   b e   m e a n i n g f u l ;   t h e r e f o r e ,   t h e   r o l e  of a i r  t rans-  

p o r t a t i o n  as one  major component o f   t h e   n a t i o n a l   t r a n s p o r t a t i o n  

network i s  ind ica t ed ,   su r f ace   t r anspor t a t ion   be ing   t he   o the r  

po r t ion .   Wi th in   each   t r anspor t a t ion   s ec to r ,   t he re  are poten- 

t i a l  s o c i a l   b e n e f i t s   t o   b e   r e a l i z e d  as well as c o n s t r a i n t s   t o  

s o c i a l   u s e f u l n e s s   t o   b e  removed. Some o f   t h e   p o t e n t i a l  bene- 

f i t s  and c o n s t r a i n t s  are f u n c t i o n a l   i n   n a t u r e - - t h a t  is ,  they  

der ive   p r imar i ly   f rom  the  manner i n  which   the   sys tem  i t se l f  

func t ions   o r   t he   pu rposes  it can  serve--while  others do not  

s p r i n g   d i r e c t l y  from funct ional   requirements   but  are s o c i a l l y  

r e l evan t   neve r the l e s s .  

The blocks  with  heavy  borders   in   Figure 5 cor respond  to  areas 

i n  which  major  Findings  have  been  arrived a t  i n   t h e  GWU/CARD 

Study,   the  number i n   e a c h   b l o c k   r e f e r r i n g   t o   t h e   r e l e v a n t   F i n d i n g  

as i t  is d i s c u s s e d   i n   t h e   p r e s e n t   r e p o r t .  Vertical dash l ines  

are shown i n  many p l a c e s ,   s i g n i f y i n g  areas which  undoubtedly  exist  
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FIGURE 5: HIERARCHY OF FINDINGS 
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and are impor t an t   bu t   wh ich   cou ld   no t   be   g iven   de t a i l ed   a t t en t ion  

i n   t h e   p r e s e n t   s t u d y .  The formulat ion  of  a rat ional ,   comprehensive,  

and e f f e c t i v e   n a t i o n a l   p o l i c y   f o r   t r a n s p o r t a t i o n   i n  general--and 

c i v i l  av ia t ion   i n   pa r t i cu la r - -depends   no t   on ly  upon the   ve ry   s ign i -  

f i can t   soc i a l   impac t   cons ide ra t ions   a l r eady   exp lo red ,   bu t   a l so  upon these 

as-yet  unexamined areas. 

The Findings are d iscussed   in   an   o rder   which   fo l lows   d i rec t ly   f rom 

Figure  5. The f i r s t   F i n d i n g   d e a l s   w i t h   t h e   a n t i c i p a t e d   f u t u r e  of U . S .  t r ans -  

po r t a t ion   i n   gene ra l ,   g iven   con t inua t ion  of current   t rends,   and sets t h e   s t a g e  

f o r   t h e  rest of the   F indings .   This   F inding   pred ic t s  an unacceptable   overload 

i n   t r a n s p o r t a t i o n  on a n a t i o n a l  scale which w i l l  be  c r i t i c a l  by  1985"perhaps 

w e l l  before   that-- i f   appropriate   governmental   act ion is n o t  taken t o   p r e v e n t  

i t .  The second  Finding  then  focuses   a t tent ion upon t h e   s i g n i f i c a n c e   t h i s   h a s  

f o r  c i v i l  a v i a t i o n   i n   p a r t i c u l a r ,   p o i n t i n g   o u t   b o t h   t h e   t h r e a t s  and t h e  

promises  which l i e  i n   s t o r e .  The next   four   F indings   dea l   wi th   impor tan t  con- 

s t r a i n t s  upon t h e   u t i l i t y  and s o c i a l   a c c e p t a b i l i t y  of c i v i l  av ia t ion   sys tems 

and f a c i l i t i e s ,   w h i l e   t h e  l as t  th ree   d i scuss   impor t an t   soc i a l   bene f i t s  which 

cou ld   be   ob ta ined   by   exp lo i t i ng   c iv i l   av i a t ion   po ten t i a l s   shou ld  government 

s o  elect .  

Severa l   genera l   observa t ions   can   be  made on t h e   b a s i s   o f   t h i s   a n a l y s i s :  

0 The use   o f   an t i c ipa to ry   i n s t ead  of remedial  measures w i l l  be   i nc reas ing ly  

c ruc ia l ,   and   i ndeed   i nd i spens ib l e   i n  some cases: wi tnes s   t he   need   fo r  

advance   p l ann ing   t o   p reven t   i r r eve r s ib l e   eco log ica l   d i s tu rbances ;   t o  

g u i d e   p o p u l a t i o n   d i s t r i b u t i o n   p a t t e r n s   i n   t h e i r  formative s t ages   (ve r sus  

urban  renewal);   and  to  fend  off  noise  problems  before  they  happen. 
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There is a s t rong   in te rdependence  among t h e   v a r i o u s   s o c i a l   i m p a c t  

Findings  and  the  needed  actions  which  they  imply.   For  example,   one 

could  conceive  of a remotely  located  major   a i rport   which  could  cause 

negl ig ib le   envi ronmenta l  damage--and s imul taneous ly   e l imina te   the  

burdensome  problem  of a i rc raf t   t ake-of f   and   landing   no ise- - i f  - adequate 

a i r p o r t  access were provided via f a s t - t r a n s i t   l i n k  which  brought  the 

p a s s e n g e r   t o   a n   a c c e s s i b l e ,   e f f i c i e n t   t e r m i n a l  i n  an  urban  locat ion 

(which i n   t u r n  would  have t o   s a t i s f y   c e r t a i n   p o l i t i c a l  and  economic 

criteria) . 
0 The sheer number  and  importance  of soc ia l   impact   cons idera t ions ,   which  

w i l l  n o t   b e  s t a t i c  over t i m e ,  i m p l i e s   t h a t  a c o n t i n u i n g   e f f o r t  w i l l  be  

r e q u i r e d   t o   s e e k  them o u t   i f   r a t i o n a l  and e f f e c t i v e   r e s e a r c h  and 

development is to   be   pursued .  

It w i l l  be   no t i ced   t ha t   r e f e rences   t o   documen ta t ion  are absent  

i n   t h i s   s e c t i o n   o f   t h e   r e p o r t .   T h i s  i s  because  the  s ta tements   and 

discussions  of   Findings draw  upon t h e  material deve loped   i n   Pa r t  I, 

with  a view t o  weaving together   the  major   threads  running  through  the 

va r ious   Po l i cy   I s sues .  

The Findings are examined i n   t h e   p r e s e n t   s e c t i o n   t o   i n d i c a t e   t h e  

guidance  obtainable  from them w i t h   r e s p e c t   t o   c o n c r e t e   p o l i c i e s ,  and 

a number of  "Candidate Basic Federal   Undertakings" are der ived.  Each 

Undertaking  represents a p o t e n t i a l  area which  might merit governmental 

action.  These  broad  Basic  Undertakings  provide a b a s i c   s t r u c t u r e  which 

can  be  subdivided  into  progressively more s p e c i f i c  and   de t a i l ed   de f in i -  

t i o n s  of areas fo r   f ede ra l   endeavor .  A l og ica l   h i e ra rchy   can   t hus   be  
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gene ra t ed ,   o f   wh ich   t he   f i r s t  two levels are t r e a t e d   i n   t h e   p r e s e n t  

report ,   which  began  with  general   considerat ions and p r o g r e s s   t o  ever 

more s p e c i f i c  levels: 

1. 

2 .  

3 .  

4 .  

5. 

6 .  

Findings.  

Basic Undertakings--per ta ining  to   each  Finding.  

Alternative  Courses  of  Action--for  implementation of 
each  Undertaking. 

Programs--major act ion  routes   involved  in   each  Course 
of  Action  chosen. 

Pro jec ts - - ident i f iab le ,   l a rge   packages  of work  needed 
t o   c a r r y   o u t   t h e   v a r i o u s  aims of each  Program. 

Tasks--specific work un i t s   i nvo lved   i n   each   P ro jec t .  

F ina l ly ,  i t  i s  worth  not ing  that   the   wording  of   each Basic Under- 

t a k i n g   r e f l e c t s  a c i v i l   a v i a t i o n   p e r s p e c t i v e .  Each Undertaking may 

be  thought  of as responding  to  the  question:  "Considering  the  poten- 

t i a l s  of c i v i l   a v i a t i o n   s p e c i f i c a l l y ,  what types of f e d e r a l   a c t i o n  

appea r   t o  merit a t t e n t i o n  on t h e   b a s i s  of soc ia l   impact   cons idera t ions?"  

This  perspective c o u l d   i n  a sense   be   a t tacked  on t h e   b a s i s   t h a t  some 

o the r   pe r spec t ive - -e .g . ,   t o t a l   t r anspor t a t ion  needs--may appear more 

appropr ia te .  However, t h e  CARD Study grew out  of a Congressional 

c o n c e r n s   s p e c i f i c a l l y   w i t h   c i v i l   a v i a t i o n ,  and it t h e r e f o r e  seems 

appropr i a t e   t o   add res s   t hese   conce rns  as d i r e c t l y  as poss ib l e .  





1. NEED  FOR  INCREASED  FEDERAL ACTION I N  TRANSPORTATION 

Statement  of  Finding 

Fede ra l   ac t ion ,   i nc lud ing  a more active r o l e   i n   t r a n s p o r t a t i o n  

development  and  innovation, w i l l  " b e   r e q u i r e d   t o  avert a nationwide 

t r anspor t a t ion 'ove r load   o f   s e r ious   p ropor t ions   by  1985. 

Implicat ions  for   Governmental   Role  

This  is the   b roades t  and  most  fundamental  finding  produced  by  the 

GWU/CARD S t u d y ,   i n  terms of   the  guidance i t  o f f e r s   f o r   f u t u r e   f e d e r a l  

po l i cy  relative t o  c i v i l  av ia t ion .  It defines  an  impending  problem area 

o f   unavo idab le   and   v i t a l   conce rn   i n   t r anspor t a t ion ,   i n   wh ich  c i v i l  a v i a t i o n  

is an   i nex t r i cab le ,   ma jo r   f ac to r .  It then states t h a t ,   d u e   t o   t h i s  problem 

area, i n c r e a s e d   f e d e r a l   a c t i v i t y   i n   t r a n s p o r t a t i o n  w i l l  become not  merely 

d e s i r a b l e ,   b u t   e s s e n t i a l  and i n e v i t a b l e .  

The p red ic t ion   o f  a growing  congestive crisis s p a n s   t h e   e n t i r e   n a t i o n a l  

t r anspor t a t ion   s cene ,   i nc lud ing  c i v i l  av ia t ion .  The automobile  has grown in  

t h e   p a s t  two decades   to  a p o s i t i o n  of dominance fo r   sho r t - and  medium-range 

i n t e r c i t y  travel,  wi th  a i r  t r a v e l  assuming  ever- increasing  s ignif icance 

fo r   l onge r - r ange   t r i p s .  Accompanying these   t rends- -and   to  a cons iderable  

degree,   caused by  them--there  has  been  an  opposite  trend i n   p u b l i c   i n t e r c i t y  

ground t r a n s p o r t a t i o n ,   c o n s i s t i n g  of t r a i n s  and  buses.  These  services  have 

experienced a s t eady   dec l ine ,   t o   t he   po in t   t ha t   pub l i c   g round   t r anspor t a t ion  

n o   l o n g e r   p o s s e s s e s   t h e   a b i l i t y   t o   s a t i s f y  more than a very  small percentage 

of t h e   n a t i o n ' s   i n t e r c i t y  travel needs.  

Unfor tuna te ly ,   the  demand f o r   i n t e r c i t y  travel is now a c c e l e r a t i n g  a t  

such a rate t h a t   t h e   f a c i l i t i e s   a n d   r o u t e s   f o r   b o t h  of t h e  now dominant 
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modes--auto and air--are headed  for   insuperable   problems of s a t u r a t i o n   i f   t h e i r  

present  development  trends  continue.  Already,  the  capacity of highways i n  

heav i ly   t r ave led   co r r ido r s  i s  being  severely  taxed.  And i n   a v i a t i o n ,   t h e  

f a i l u r e  of a i r p o r t  and airway  developments  to  keep  pace  with  the  growth  of 

t r a f f i c ,  and i n  some cases w i t h   t h e   c h a r a c t e r i s t i c s  of new a i r c r a f t ,  is 

now producing  system-saturation  headaches  the  vanguard  of  which are 

a l ready  upon us .  

Since cont inued   evolu t ion   a long   present   l ines   cannot   be   expec ted   to   l ead  

t o   s a t i s f a c t i o n   o f   e m e r g i n g  new levels and types   o f   t ranspor ta t ion   needs ,  i t  

is clear t h a t   i n n o v a t i o n  i s  a necess i ty :  

0 The requirement  for  good,  fast ,   high-capacity  public  ground  transpor- 

t a t i o n ,   p a r t i c u l a r l y   i n   h i g h - d e n s i t y   c o r r i d o r s ,  i s  n o t   b e i n g  m e t  s o  

f a r  by  an e f f e c t i v e  revival of   such  t ransportat ion  systems.  

e Many promis ing   so lu t ions   to   the   g round  t ranspor ta t ion   p roblem  appear  

p o s s i b l e ,   b u t  a l l  require  further  research  and  development and 

coord ina ted   p lanning   for   the i r   implementa t ion .  

0 The t e c h n i c a l   p o s s i b i l i t y   a l s o   e x i s t s   f o r  more e f f e c t i v e   u t i l i z a t i o n  

of t h e  c i v i l  av ia t ion   sys tem,   bu t   here   aga in   such   progress  i s  dependent 

upon substant ia l   innovat ion--both  technological ly   and  in   non-tech-  

no log ica l  areas. 

Because  of the  magnitude  and  complexity of the  problem combined wi th  

i t s  increasing  urgency,  the  federal   government  must  soon assume a more 

active and e f f e c t i v e   r o l e   i n   t r a n s p o r t a t i o n  development  than i t  has  s o  f a r  

chosen t o  take.   This  role  must  be more "active" both   wi th   regard   to  level 

of e f f o r t   a n d   i n  terms of   taking a greater i n i t i a t i v e   t o   s u p p o r t  develop- 
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ment i n   c e r t a i n  areas. The lat ter a spec t  is p a r t i c u l a r l y   i m p o r t a n t   i n  some 

areas i n  which t h e   f e d e r a l  government c u r r e n t l y  acts a l m o s t   s o l e l y   t o  

r egu la t e   pas s ive ly   t he   p roduc t s  and e f f o r t s  of   the   p r iva te   sec tor .   Because  

innovative  developments i n  f u t u r e   t r a n s p o r t a t i o n  must be   in t roduced  a t  an 

advanced level of t e c h n i c a l   s o p h i s t i c a t i o n ,   t h e y  w i l l  e n t a i l   h i g h   r i s k s  

which may b e   u n a c c e p t a b l e   t o   p r i v a t e   i n d u s t r y ;   t h i s   f a c t o r ,  combined wi th  

t h e   p r e s e n c e   o f   l a r g e   p o t e n t i a l   s o c i a l   b e n e f i t s  and cos ts ,   sugges ts   the   need  

f o r  some commitment  of p u b l i c   a s s i s t a n c e .  Areas where  such  assistance  should 

be  considered  include:  

0 Subs id i e s   fo r   s e l ec t ed   r e sea rch  and  development e f f o r t s .  

0 Suppor t   for   in te r face   t echnologies ,   inc luding   sys tem  access .  

0 All types of a s s i s t a n c e   i n   s o l v i n g   a n t i c i p a t e d   s o c i a l   p r o b l e m s   s u c h  as, 

n o i s e ,   e c o l o g i c a l   d i s r u p t i o n ,  etc. 

0 Study ,   ana lys i s ,  and monitor ing  programs  to   ant ic ipate   problem areas. 

To a c o n s i d e r a b l e   e x t e n t ,   t h e   o p t i o n s   f o r   f e d e r a l   a s s i s t a n c e   i n  

prevent ing  a t r a n s p o r t a t i o n  crisis w i l l  decrease as time goes  by,   with 

delays  in   governmental   act ion  tending  general ly   to   narrow  the  range of 

op t ions  as some are foreclosed.   Thus,   for   example,   the   opportuni ty  s t i l l  

e x i s t s  now t o   c a r r y   o u t  a cons iderable  amount  of b a s i c  and  exploratory 

r e sea rch  and t e s t ing ,   i n   o rde r   t o   de t e rmine   wha t   t echno log ica l  and  non- 

technological   innovat ions  can  best   promote  t ransportat ion  developments  

which w i l l  min imize   the   an t ic ipa ted   over load   whi le   maximiz ing   soc ia l  

b e n e f i t s .  A s  t i m e  goes on w i t h o u t   d e f i n i t i v e   a c t i o n ,  however,  continued 

evo lu t ion  i n  p r e s e n t   d i r e c t i o n s  w i l l  t e n d   t o  m a k e  problems  more  and more 

acu te ,   w i th  less and less room t o   c o n s i d e r   a l t e r n a t i v e   p o l i c i e s   o r   l o n g  
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range  programs.  Eventually--certainly  before 1985, and  perhaps long before-- 

economic  and  social  pressures will compel  government  action in an 

atmosphere  of  crisis,  if  appropriate  measures  have  not  been  initiated 

in  a  more  constructive  manner.  By  that  time,  the only mechanisms  avail- 

able to the  government  will  be  short  term  "fixes"  and/or  legislative 

actions  such  as  to  restrict  travel. A beginning  can  of  course  be  made 

even  then  to  work  toward  real  improvements;  but  at  that  late  hour,  truly 

massive  efforts  of  several  years  duration  will  be  required  before  achieve- 

ment  of  net  improvement in what  will  be  a  further  deteriorating  situation. 

Candidate  Basic  Federal  Undertakings 

This  Finding  suggests  that,  if a transportation  overload  is  to  be 

avoided,  the  following  basic  undertaking  will  be  required on the  part  of 

the  federal  government: 

1.1 Augment  the  federal  role  in  the  support of innovative  develop- 

ments  for U.S. transportation  systems,  not  only  as  necessary 

to  prevent  an  overload  of  these  systems,  but  also  to  insure 

that  they  will  develop  in  such  a  way  as  to  maximize  their  social 

benefits  and  minimize  adverse  social  impacts. 



2. NECESSITY FOR INNOVATIVE IMPROVEMENTS I N  CIVIL AVIATION 

Statement  of  Finding 

Innovative  improvements i n  c iv i l  av ia t ion ,   i nc lud ing  more r ap id  

and slstematic airport/airway  system  development,  w i l l  be  a n e c e s s i t y  

i f - t h e   a p p r o a c h i n g   n a t i o n a l   t r a n s p o r t a t i b n   o v e r l o a d  is to   be   avoided .  

Implications  for  Governmental   Role 

A sa fe ,   adequa te ,   and   e f f i c i en t   c iv i l  a i r  t ranspor ta t ion   sys tem is an 

essent ia l   ingredien t   o f   the   p resent -day  American way of l i f e .  It has  become 

one  of t h e  two dominant modes o f   i n t e rc i ty   pas senge r  travel ( t h e   o t h e r  

being  the  automobile),   and i t s  sha re  of t h i s  market is still growing  rapidly.  

Av ia t ion ,   an   impor t an t   f ac to r   i n   na t iona l   s ecu r i ty ,  i s  a l s o  a major   thread 

binding much of the   fabr ic   o f   the   Uni ted  States economy, to   such  an e x t e n t  

t h a t  i ts  d e t e r i o r a t i o n   t o  any great   degree  could  cause a cons iderable   por t ion  

of   the  economic  fabr ic   to   begin  unravel ing.   Thus,  if t h e   f e d e r a l  government 

should  allow any m a j o r   d e g r a d a t i o n   i n   c i v i l   a v i a t i o n   s a f e t y   o r   s e r v i c e ,  i t  

w i l l  do so a t  t h e  per i l  of i n c u r r i n g   s e r i o u s  economic  and p o l i t i c a l  consequences. 

The n e e d   f o r   i n n o v a t i o n   i n   a v i a t i o n  i s  ev iden t  from t h e   i n c r e a s i n g  

e x t e n t  t o  which a v i a t i o n  is  encoun te r ing   s e r ious   cons t r a in t s  upon i t s  

c o n t i n u e d   v i a b i l i t y .   E x i s t i n g   a i r p o r t s  are l i m i t e d   i n   c a p a c i t y   t o   l e v e l s  

which are already  being  reached--even  exceeded  in some cases--and  major 

improvements  cannot  be made wi thout  new or  modified  runways;  improved  landing 

and t r a f f i c   c o n t r o l   a i d s ;  and v a s t l y  improved  terminal-area  layouts  with 

b e t t e r   p a s s e n g e r  services and  intermodal/in.terface  arrangements.  Airways 

are l ikewise   reaching   the  limits of t h e i r   p r e s e n t   c a p a b i l i t i e s   i n  heavy 
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t r a f f i c   c o r r i d o r s ,  due t o  a i r  t ra f f ic   cont ro l   t echniques   and   equipment  

which are overdue  for   modernizat ion.  New airports ,   which  would  be  of  

c o n s i d e r a b l e   h e l p   i n  some areas, are be ing   b locked   by   soc ie ta l   obs tac les  

which m a k e  it clear t h a t   t h e   r e l a t i v e l y   n a r r o w   c o n s i d e r a t i o n s   u s e d   i n   t h e  

p a s t   t o   p l a n   a i r p o r t s  w i l l  be  even less s u c c e s s f u l   i n   t h e   f u t u r e .  New 

cri teria and  planning  techniques are needed ,   a long   wi th_ . technolog~ic l -  

options  which w i l l  make  these^ t-echnique-s_-vi.able. 

The l a w  of  supply  and demand canno t   be   expec ted   t o   l ead   unass i s t ed   t o  

the  needed  developments i n   a v i a t i o n ,   b e c a u s e   t h e r e  are many f a c t o r s  

involved  beyond  the  control   of   the   pr ivate   sector .   There are a l s o   s o c i a l  

impact   fac tors   assoc ia ted   wi th   t ranspor ta t ion- -a l l   t ranspor ta t ion ,   inc luding  

aviation  and  automobile  travel--which  prevent  pure  marketplace  pressures 

f rom  producing   op t imal   t ranspor ta t ion   capabi l i t i es .  The v i a b i l i t y  of 

c i v i l  aviat ion--both  commercial   and  general-- is   l inked  inextr icably  to  

publ ic-f inanced  a i rport   and  a i rway fac i l i t i es ,  j u s t  as t h e   p r i v a t e  

automobile  depends upon the  avai labi l i ty   of   highways  and  other  roadways 

which   could   ne i ther   be   p lanned   in  a coordinated manner nor  implemented by 

t h e   p r i v a t e   s e c t o r .  

0 Thus,  the  marketplace  response  has  been,  and w i l l  c o n t i n u e   t o   b e ,  

per turbed  and  constrained  by  factors   outs ide  the  control   of   the  

c i v i l  av ia t ion   indus t ry   and   of  i t s  c l i e n t s ,   t h e   t r a v e l i n g   p u b l i c .  

0 These f a c t o r s   i n c l u d e   c o n s t r a i n t s  on l and   u se   and   acqu i s i t i on   fo r  

a i r p o r t s ;   s h o r t c o m i n g s   i n   a i r p o r t   l o c a t i o n  combined wi th   inadequate  

a i r p o r t - a c c e s s   c a p a b i l i t i e s ;  resistance t o  c i v i l  a i r  ope ra t ions  by 

p o l i t i c a l  and soc ia l   e l emen t s  whose i n t e r e s t s  are adve r se ly   a f f ec t ed ;  
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and o t h e r ,  similar f a c t o r s .  

I n  light of   t hese   f ac t s ,  combined wi th   t he   need   fo r   r ap id  and sys t ema t i c  

improvements,   the  need  for  governmental   action is clear. Government 

a s s i s t ance   need   no t   be   u sed   t o   i nduce   c iv i l  air  c a r r i e r s   t o  expand t h e i r  

services t o  meet increased  demand, b u t   r a t h e r   t o  remove c o n s t r a i n t s   t o  

t h e i r   e x p a n s i o n   i n  realms which are beyond the i r   cont ro l ,   wherever   such  

expansion is s e e n   t o   b e   i n   t h e   n a t i o n a l   p u b l i c   i n t e r e s t .  

Candidate Basic Federal   Undertakings 

This   F inding   sugges ts   tha t ,   as  a p a r t  of t h e   e f f o r t   t o   p r e v e n t  a 

n a t i o n a l   c o n g e s t i v e   c r i s i s   i n   t r a n s p o r t a t i o n ,   s e v e r a l   b a s i c   u n d e r t a k i n g s  

w i l l  be  needed  on  the  part   of  the  federal   government.   These  include,  though, 

probably   a re   no t   l imi ted   to ,   the   fo l lowing:  

2 . 1  Suppor t   those   innovat ive   deve lopments   in   c iv i l  a i r  v e h i c l e  

technology  tha t   can   be   jus t i f ied  as e s s e n t i a l   t o  overcome 

cons t ra in ts   to   such   growth  of c i v i l   a v i a t i o n  as i s  r equ i r ed  

t o   s a t i s f y  a i r  travel  needs  through  1985. 

2 .2   Insure   tha t   a i rpor t   deve lopment ,   inc luding   bu i ld ing ,   modi f i -  

c a t i o n ,  and  expansion,  can  and w i l l  t ake   p l ace  as necessary  

t o   a l l o w   f o r   s u c h   i n c r e a s e s   i n   c i v i l  air  s e r v i c e s  as  are 

r e q u i r e d   i n   l i g h t   o f   o v e r a l l   n a t i o n a l   t r a n s p o r t a t i o n   n e e d s .  

2.3 Continue  to   provide  those  support ing  services   which are deemed 

n e c e s s a r y   t o   t h e   s a f e  and e f f i c i e n t   o p e r a t i o n   o f   t h e  c iv i l  

aviation  system,  and  which are accepted as proper  governmental 

func t ions .  
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2.4 Pursue   research  and  development i n   t e c h n i c a l  areas r e l a t i n g   t o  

more e f f i c i e n t   a i r w a y  and airport   design  and  use.  

(NOTE: L imi ta t ions  upon c i v i l  a i r  expansion  and  effect iveness   which  resul t  

f rom  inadequate   a i rpor t  access s y s t e m s ,   o r   f r o m   s o c i a l ,   p o l i t i c a l ,   o r  

eco log ica l   cons ide ra t ions  are dea l t   wi th   under   separa te   F indings . )  



3. IMPORTANCE OF AVIATION INTERFACING WITH GROUND TRANSPORTATION 

Statement  of  Finding 

Achievement  of maximum u t i l i t y   w i t h  new and e x i s t i n g  c i v i l  a v i a t i o n  

systems w i l l  b e   i n c r e a s i n g l y   c o n t a e n t  upon in t e r f ac ing   and   coord ina t ion  

wi th  improved  ground t r anspor t a t ion .  

Implicat ions  for   Governmental   Role  

Any federal   program  to   improve c i v i l  av ia t ion   mus t   exp l i c i t l y   r ecogn ize  

urban   ground  t ranspor ta t ion   to   be   an   increas ingly  c r i t i ca l  cons t r a in ing  

f a c t o r .   I f   t h e   i n t e n t i o n  is t o  maximize t h e   o v e r a l l   q u a l i t y  of t r a n s p o r t a t i o n  

a v a i l a b l e   t o   t h e   t r a v e l i n g   p u b l i c ,   t h e n  i t  fo l lows   tha t   av ia t ion   mus t  

be   in tegra ted   and   ba lanced   wi th   o ther  modes. I f ,  on the  other   hand,   emphasis  

is t o   b e   p l a c e d  upon a v i a t i o n   s p e c i f i c a l l y ,   t h e n  it must be remembered that 

t h e   t r a v e l e r  is i n t e r e s t e d   i n   h i s   o v e r a l l   t r i p ,   r a t h e r   t h a n   j u s t   t h e  air- 

borne   par t s   be tween  a i rpor t s .  The usefulness   of  c i v i l  a v i a t i o n  i s  degraded 

whenever  excessive  amounts  of t i m e  are consumed  by travel t o  and  from t h e  

a i r p o r t   o r  by de lays   and   inconveniences .   wi th in   the   a i rpor t   i t se l f .  The 

lat ter d i f f i c u l t i e s ,  which are es sen t i a l ly   p rob lems  of   u rban   t ranspor ta t ion  

and   in te rmodal   t ransfers ,  are no  doubt a t  least p a r t i a l l y   r e s p o n s i b l e   f o r  

t he   f ac t   t ha t   t he   sho r t -hau l   i n t e ru rban   marke t   accoun t s   fo r  a dwindling 

s h a r e   o f   t o t a l  a i r  t r a n s p o r t   a c t i v i t y .  

In   h igh ly   popu la t ed  areas where  there is heavy c i v i l  air  t r a f f i c ,  improved 

forms  of  ground  transportation are needed t o   c o n n e c t   t h e   c i t y   b o t h   w i t h  

e x i s t i n g   a i r p o r t s  and  with  any new a i r p o r t s  which may be  bui l t .   For   example,  

rim-ports--STOLports l oca t ed  on the  urban  fringe--appear  capable  of  sub- 

s t i t u t i n g   e f f e c t i v e l y   f o r  some proposed  center-city STOLports, wi th  
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fewer  pol i t ical   problems  and  perhaps a t  c o n s i d e r a b l y   l o w e r   c o s t   i f  

adequa te   a i rpo r t  access is provided by high  speed  ground  systems. 

0 It is i m p o r t a n t   t o   n o t e   t h a t ,  i n  a l l  p r o b a b i l i t y ,   p u r e   a i r p o r t  11 

access systems" are n o t   l i k e l y   t o   b e  a good s o l u t i o n   i n  most cases. 

R a t h e r ,   t h e   a i r p o r t  must b e   l i n k e d   i n  a r a t i o n a l  way t o  a system 

which e x i s t s   t o   p r o v i d e  a more gene ra l  service f o r   t h e   m e t r o p o l i t a n  area. 

o Even though  the   a i rpor t  may provide   an   impor tan t   incent ive   for   the  

establ ishment   of   such a system, i t  i s  l i k e l y   t h a t   i n  most cases a 

conf luence   o f   av i a t ion   i n t e re s t s   w i th   o the r  community t r a n s p o r t a t i o n  

needs w i l l  be   necessary   for   the   ach ievement  of good a i r p o r t  access. 

I n  new towns, o r   i n  small popula t ion   cen ters   wi th   expans ion   po ten t ia l ,  

a i rpo r t s   can   be   p l anned   and   bu i l t   concur ren t ly   w i th   h igh   speed  ground 

systems.   Comprehensive,   systematic   plans  potent ia l ly   can  be  fol lowed  in  

which a i r p o r t   c a p a c i t i e s  are expanded  and  improved i n  a manner  which is 

cont inua l ly   in   concer t   wi th   o ther   u rban   deve lopments ,   inc luding   those   in  

t r anspor t a t ion .   In   con t r a s t   t o   t he   me t ropo l i t an   ca se ,   wh ich  i s  cha rac t e r i zed  

by a press ing   need   for   remedia l   measures ,   the   g rowth-center   s i tua t ion   of fe rs  

a r e l a t i v e l y   " c l e a n  slate" t o  work with.  However, t h i s  a t t ract ive p o t e n t i a l  

for   sys temat ic ,   ba lanced   deve lopment   can   be   for fe i ted   i f   fa rs ighted ,   long-  

range  planning is n o t   i n s t i t u t e d  a t  an  ear ly   s tage;   future   growth  must   be 

p rov ided   fo r  w e l l  i n  advance.  This may involve ,   for   example ,   se t t ing  

as ide   l and   for   a i rpor t   expans ion   and   for   g round  t ranspor ta t ion   r igh ts -of -way,  

so  t h a t   e a r l y  random growth w i l l  no t   i nadve r t en t ly  choke o f f   p o s s i b l e  

avenues  for  continued  development. 

Important   re la t ionships   between  ground  t ransportat ion  and  aviat ion  exis t  
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n o t   o n l y   i n   t h e   c i t y - t o - a i r p o r t   a r e n a ,   b u t   a l s o   w i t h i n  the a i r p o r t  complex. 

For  example, many l a rge   a i rpo r t s   t oday   have   l ayou t s   wh ich   r equ i r e   pas senge r s   t o  

walk  distances  on  the  order  of a m i l e  t o  make connect ions  between  f l ights .  

Eff ic ient   processing  of   large  passenger   surges   produced  by jumbo jets is  

s t i l l  a dream. Movement between  terminal  and arr ival  area (i.e., parking 

l o t )  is u s u a l l y  awkward and  time-consuming. This  small-scale, i n t r a -  

a i r p o r t  realm is f a r  f rom  being  solved  in   pract ice   and w i l l  r e q u i r e  

i n c r e a s i n g   a t t e n t i o n .  

A t  t h e   o t h e r  end  of   the  dis tance scale, interurban  high  speed  ground 

t r a n s p o r t a t i o n  (HSGT)  may become  more complementary  than  competitive  to 

a v i a t i o n  as ex t remely   long-range   a i rc raf t   such  as the   supe r son ic   t r ans -  

p o r t  (SST) come in to   u se .   Th i s  w i l l  b e   p a r t i c u l a r l y   t r u e   i f   f e d e r a l  

i n i t i a t i v e s  are n o t   t a k e n   t o   s t r e n g t h e n   t h e   a v i a t i o n   r o l e   i n   s h o r t -  

hau l   i n t e ru rban  travel,  s i n c e   i n   t h i s   c a s e   t h e   t r e n d  toward  ever-longer 

average   s tage   l engths  w i l l  probably  cont inue,   leaving a vacuum which 

only HSGT c a n   s a t i s f a c t o r i l y   f i l l .  

F i n a l l y ,   w h i l e   t h e  above remarks have   t ac i t l y   been   d i r ec t ed   p r imar i ly  

t o  commercial  passenger travel,  analogous--but   not   ident ical-- interfacing 

c o n s i d e r a t i o n s   e x i s t   w i t h   r e g a r d   t o  a i r  f re ight   opera t ions   and   genera l  

a v i a t i o n .  The whole   in te r fac ing   ques t ion  becomes even more involved when 

t h e   n e c e s s a r y   i n t e r r e l a t i o n s h i p s  among t h e   v a r i o u s   s e c t o r s  of a v i a t i o n  

i t s e l f  are introduced.  The scope   of   th i s   s tudy   d id   no t   a l low more than  

cursory   examinat ion   of   these   fac tors ,   bu t  i t  is abundantly clear that all 

must be   we ighed   ca re fu l ly   i f  the fu tu re   cou r se  of American c i v i l  a v i a t i o n  

is t o   b e   e f f i c i e n t ,   s o c i a l l y   b e n e f i c i a l ,  and prosperous.  
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Candidate  Basic  Federal  Undertakings 

3.1 

3 . 2  

3.3 

3.4 

Promote  improvements  in  ground  transportation  in  metropolitan 

areas,  wherever  such  improvements  serve to improve  airport 

access  and  thereby  relieve  constraints  upon  the  utility of 

civil  aviation. 

Promote  the  implementation  of  effective  regional  plans  for 

growth-center  development  which  provide  for  modification 

and  upgrading  of  airport  access  as  needed  to  accommodate  growth 

in  air  traffic. 

Promote  more  rapid  and  efficient  intermodal  transfer  of 

passengers,  luggage,  and  freight  within  existing  and  new 

airport  complexes. 

Encourage  future  developments  in  high  speed  ground  transpor- 

tation  which  may  be  used  to  complement  the  civil  air  system. 



I- 

4. URGENCY OF THE AIRCRAFT NOISE  PROBLEM 

Statement  of  Finding 

A i r c r a f t   n o i s e  . .  is p r e s e n t l y   t h e  most  urgent  of a l l  social-impact 

f a c t o r s   i n  c i v i l  a v i a t i o n ,  and its a l l e v i a t i o n  is a necessary--though 

by  no means suf f ic ien t - -condi t ion   for   cont inued  c iv i l  av ia t ion   p rog res s .  

Implicat ions  for   Governmental   Role  

I n c r e a s e d   f e d e r a l   a c t i v i t y   t o  alleviate the   p rob lem  o f   a i r c ra f t   no i se  

i s  needed,  and w i l l  probably become unavoidable   because  of   publ ic   pressures  

t o  produce a s o l u t i o n .   S e v e r a l   o v e r a l l   o b s e r v a t i o n s   c a n   b e   c i t e d   i n   s u p p o r t  

o f   t h i s   s t a t emen t :  

0 Noise  improvements do n o t  translate d i r e c t l y   i n t o   r e v e n u e   i n c r e a s e  

commensurate w i t h   t h e i r   c o s t s .  The ex t r eme ly   h igh   cos t s   o f   s ign i f i can t ly  

reducing  the  noise  problem  would,  as a r e s u l t ,  more than   e l imina te   the  

p ro f i t   marg ins  of t h e   a v i a t j o n   i n d u s t r y   f o r   t h e   f o r e s e e a b l e   f u t u r e .  

The re fo re   un le s s   t he   co l l apse  of t h e   n a t i o n ' s  c i v i l  av ia t ion   sys tem is  

to   be   accep ted ,  some commitment of   publ ic   resources  w i l l  be   necessary  

to   so lve   the   p roblem.  

0 P r a c t i c a l   s o l u t i o n s   t o   t h e   o v e r a l l   n o i s e  problem w i l l  r e q u i r e  a 

blend of technical   and  non-technical   approaches on a scale, and  with 

a degree of c o o r d i n a t i o n   p o s s i b l e   o n l y   w i t h   f e d e r a l   p a r t i c i p a t i o n .  

0 The n e c e s s i t y   o f   f e d e r a l   a c t i o n  w i l l  be   recognized more  and  more  by 

c i t izens '   g roups   and   o thers   seeking   re l ie f   f rom  noise   incurs ions ,   and  

the r e s u l t  w i l l  be  a s teady  bui ldup  of   pressure on the   Un i t ed   S t a t e s  

Government t o  "do something".  Such p res su re  may t a k e  many forms, 

r a n g i n g   f r o m   p o l i t i c a l  activism a n d   p r o t e s t   t o   n o i s e - r e l a t e d   l a w s u i t s  
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d i r e c t e d  a t  t h e   f e d e r a l  government r a t h e r   t h a n  a t  l o c a l   m u n i c i p a l i t i e s .  

Noise is s i n g l e d   o u t  as t h e  most  urgent  social-impact  problem,  but it 

s h o u l d   b e   n o t e d   c a r e f u l l y   t h a t   t h i s  i s  n o t   t o   s a y  i t  is  a l s o   t h e  most  important 

i n  a long-range  sense. Its urgency stems not   on ly   f rom  the   very  real s o c i a l  

d i sbenef i t s   p roduced   by   no ise ,   bu t   a l so   f rom  the   fac t   tha t   publ ic   exaspera t ion  

over   the  noise   problem is  a l r eady  a t  a dangerously  high level and i s  s t i l l  

r i s i n g :   t h u s ,   i f  real  improvements are not   b rought   about   soon   in   th i s  area, 

a l l  the  other   gains   produced by a v i a t i o n  are l i k e l y   t o   b e   n u l l i f i e d   i n  

t he   pub l i c   eye .  The f a c t   t h a t   n o i s e  is n o t   n e c e s s a r i l y   t h e  most  important 

long-range  consideration,  however,  can  be  deduced  by  simply  bearing  in mind 

the  extremely  important   and  long-range  factors   involved  in   Findings 113 and 

5 through 9.  

The g rea t   cu r ren t   soc i a l   impor t ance  of no ise ,   then ,   spr ings   f rom  the  

magnitude  and  immediacy  of  the  problem  and  the  resulting  implications  for 

c i v i l  a v i a t i o n .   N o i s e   s p i l l s   o v e r   f a r  beyond the   p rope r ty  owned by a v i a t i o n  

i n t e r e s t s .  It  is a highly  noticeable  by-product  of  aviation  which  adversely 

a f f e c t s   l a r g e  numbers  of people.   This  gives rise t o   e v e r y t h i n g  from 

sporadic   complaints   to   lawsui ts ,   and  causes  a degradat ion  of   property 

va lues   ove r   l a rge  areas ne ighbor ing   a i rpo r t s .  The noise  problem  must  be 

b rough t   unde r   con t ro l   i f   av i a t ion  is n o t   t o   e n c o u n t e r   v e r y   l a r g e   o b s t a c l e s  

t o   f u r t h e r  development.   Aircraft   have come t o   b e   a s s o c i a t e d   w i t h  un- 

a c c e p t a b l e   n o i s e   i n   t h e  minds  of   an  increasing  segment   of   the   publ ic ,   to  

t h e   e x t e n t   t h a t  most new a i r p o r t   p r o p o s a l s  now encounter   oppos i t ion   r igh t  

from the  start .  This  problem  must  be  overcome i f  government a t  a l l  levels 

i s  t o   g e t   t h e   l o c a l   c o o p e r a t i o n   n e c e s s a r y   t o  accommodate t h e   e f f i c i e n t  
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growth  of a i r  travel. 

Community-borne s o c i a l   c o s t s  are r e f l e c t e d   i n ,  a n d   l e a d   t o   t h e  

necessity  of,   noise-abatement  approach  and  takeoff  procedures.   These  reduce 

e f f e c t i v e   a i r p o r t   c a p a c i t y ,  may compromise s a f e t y   t o  some d e g r e e ,   y e t   f a l l  

f a r   s h o r t   o f   t r u l y   s a t i s f y i n g  community wishes. Some r e l i e f  is a l r eady  a 

t e c h n o l o g i c a l   p o s s i b i l i t y ,   b u t  w i l l  b e   c o s t l y   t o   a i r l i n e s  and  hence t o   t h e  

t r ave l ing   pub l i c   un le s s   subs id i zed  by t h e  government.  Techniques  which are 

more feas ib le   economica l ly  still  l i e  i n   t h e   f u t u r e ,  and the re   appea r   i n  

any c a s e   t o   b e   p h y s i c a l  limits t o  t h e  amount  of no i se   suppres s ion   poss ib l e  

a t  any p r i c e .  

0 The crux of t h i s   f i n d i n g  is t h a t  advanced  technology  measures  cannot 

by  themselves  lead t o  a f u l l ,   p r a c t i c a l   r e s o l u t i o n  of t h e   n o i s e  

problem. 

0 This i m p l i e s  a s t rong   need   fo r   imag ina t ive   e f fo r t s   i n   non- t echno log ica l  

areas, par t icu lar ly   wi th   regard   to   p romot ion   of   compat ib le   l and   use  

i n  areas su r round ing   a i rpo r t s .  

0 It a lso   sugges ts   tha t   research   and   deve lopment   in   no ise- reduct ion  

techniques   might   p rove   mos t   f ru i t fu l   i f   the   gu id ing   ph i losophy 

were t o   u s e   t e c h n i c a l  improvements as a t o o l   t o  improve t h e   v i a b i l i t y  

o f   non- t echn ica l   cou r ses   o f   ac t ion ,   s ince   t h i s  would s e r v e  

t o   h e l p  select the   t echnica l   no ise- reduct ion   e f for t s   which  are 

most r e l e v a n t .  

0 It is clear tha t   coord ina t ion   of   t echnica l   p rograms  wi th   non- technicd  

areas such as r e g u l a t i o n ,   l e g i s l a t i o n ,  and f ede ra l - loca l   coope ra t ive  

planning is of  great  importance.  



172 

0 I n   a d d i t i o n   t o   s e a r c h i n g   f o r  means o f   a l l ev ia t ing   t he   no i se   p rob lems  

which   a l r eady   bese t   av i a t ion ,   t he   an t i -no i se   e f fo r t   shou ld   be  expanded 

t o   i n c l u d e   s t u d i e s  of poss ib l e   no i se   haza rds   a s soc ia t ed   w i th  

d i s t i n c t i v e  new avia t ion   sys tems as they  come under   considerat ion.  

The p r a c t i c a l   u t i l i t y   t o   b e   e x p e c t e d  from some such  systems  might  be 

a l t e r e d   d r a s t i c a l l y  when viewed i n   t h i s   l i g h t ,  and c r i t i c a l   a s p e c t s  of 

veh ic l e   des ign   o r   ope ra t ing   p ro f i l e s   migh t   be   a l t e r ed  a t  an   ea r ly   s t age  

s o  as to   avoid   o r   min imize   p roblems  in   the   opera t iona l   phase .  

o The p o s s i b l e   r a m i f i c a t i o n s   o f   f a i l i n g   t o   p e r f o r m   t h i s   a n t i c i p a t o r y  

s tudy  funct ion  could  conceivably  be  profound,  as exh ib i t ed  by t h e   f a c t  

tha t   enroute   no ise- -an   en t i re  new ca tegory   i n   t he   soc i a l   s ense - -cou ld  

v i r t u a l l y   b u r s t  upon the   av ia t ion   s cene  a decade   or  s o  hence,  and y e t  

there   has   been l i t t l e  publ ic   recogni t ion   o f   the   poss ib i l i ty   tha t   such  

a major new dimens ion   to   the   no ise   p roblem  might   be   in   the   o f f ing .  

The only   enroute   no ise  problem--as  opposed t o   l o c a l   n o i s e ,  which e x i s t s  

o n l y   i n   t h e   v i c i n i t y  of  airports--which  has so  f a r   b e e n   i d e n t i f i e d  is t h e  SST 

s o n i c  "boom", concern   over   which   has   l ed   to   banning   of   supersonic   f l igh ts  

over  populated areas. It is  a t  least conceivable,   however,   that   enroute  noise 

cou ld   a l so   t u rn   ou t   t o   have   ma jo r   adve r se   soc i a l   impac t s  a t  the   oppos i te  

end  of   the  f l ight   spectrum,  with  the  introduct ion of V/STOL v e h i c l e s   f l y i n g  

dense  short-haul   corr idors  a t  very low a l t i t u d e  and r e l a t i v e l y  low speeds.  

Indeed,   had  hel icopters   proved  to   be more a t t r a c t i v e   f o r   s h o r t - h a u l  m a s s  

t r a n s p o r t ,  w e  would  no  doubt  have t h i s  problem  with  us  today. Such no i se  

would  impinge upon g r e a t  numbers  of people ,  many of whom would no t  

n e c e s s a r i l y   e x h i b i t   t h e  same levels o f   t o l e rance   found   nea r   a i rpo r t s ;  and 
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s i n c e  most   of   the   non-technical   solut ions  appl icable  i n  l o c a l   n o i s e  do n o t  

appear   usable  i n  t h e   e n r o u t e  case, t h e  alternative t o   p r o p e r  advance 

a t t e n t i o n   t o   n o i s e  i n  des ign ing   a i r c ra f t   and   eng ines   cou ld   devo lve   i n to  

abandonment  of service. 

The f e d e r a l  gove rnmen t   a l r eady   bea r s   t he   r e spons ib i l i t y   fo r   e s t ab l i sh ing  

c i v i l  a v i a t i o n   n o i s e   s t a n d a r d s ,  and t h i s   r e s p o n s i b i l i t y  w i l l  become more 

complex  and c r u c i a l   i n   t h e   y e a r s  ahead.  With  the  benefit  of well-conceived 

programs  which  encompass  both  technical  and  non-technical realms, and  which 

an t ic ipa te   fu ture   deve lopments  as w e l l  as attacking  immediate  problems,  these 

s t a n d a r d s   c a n   b e   r a t i o n a l ,   f a i r ,  and--of no small importance--enforced. 

Without  such a foundat ion,  however. s tandards  w i l l  u l t ima te ly   be   a r r ived  a t  

in   t he   haphaza rd   a r ena  of s o c i a l   p r o t e s t  and l i t i g a t i o n ,  which  can  only  work 

t o   t h e   d e t r i m e n t  of s o c i e t y  as a whole  and c iv i l  a v i a t i o n   i n   p a r t i c u l a r .  

Candidate Basic Federal   Undertakings 

4 . 1  Promote  comprehensive  solutions  to  the a i rc raf t  noise  problem  through 

coordinated  use of bo th   t echnologica l  and non-technological  methods. 

4 .2   Anticipate   and  minimize  noise   problems  associated  with new 

aviat ion  systems.  

4 .3   Es t ab l i sh   and   en fo rce   va l id   a i r c ra f t   no i se   s t anda rds  which 

r e f l e c t ,  and p r o t e c t ,   s o c i a l   v a l u e s .  
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5. INCREASING LEAD TIMES I N  AIRPORT DEVELOPMENT 

Statement  of  Finding 

Lead times ~~~ . f o r   a i r p o r t  development are inc reas ing  and are l i k e l y  

to,   continue  doing s o ,  -due t o  ~ "" fragmentation  of " the   loca l   p lanning   pro-  

cess _" and t o   u n c e r t a i n t i e s  ~ i nhe ren t  -~ i n   p re sen t   fo rms  of p u b l i c   p a r t i c i -  

pa t ion   in   l and-use   dec is ions .  

Implications  for  Governmental   Role 

" ~ -~ 

Airports   have become a ma jo r   l imi t ing   f ac to r   i n   t he   con t inued   deve lop -  

ment of   the  c i v i l  aviation  system,  overshadowing aircraft  technology  and 

even  the a i r  t r a f f i c   c o n t r o l  (ATC) problem. New a i r p o r t s  are needed i n  SO= 

areas now, as are modif icat ions  of  many e x i s t i n g   a i r p o r t s   t o  improve t h e i r  

e f f i c i e n c y ,   t o   b o o s t   c a p a c i t i e s  beyond cu r ren t  levels, and t o   a l l e v i a t e   n o i s e  

problems.   Despi te   these   needs ,   a i rpor t   bu i ld ing   e f for t s  are encounter ing 

increasingly  knot ty   problems  and  resul tant   delays.  The ser iousness   of  this 

s i t u a t i o n  is clear .   Without  new a i r p o r t s ,   e m e r g i n g   n e e d s   i n   l o c a l i t i e s  

prev ious ly   wi thout   se rv ice   cannot   be  m e t .  Without  upgrading  existing air- 

p o r t s ,  l i t t l e  can  be  done t o  meet expanding  needs i n   h i g h  demand areas. 

Our a b i l i t y   t o   a v o i d  a na t iona l   t r anspor t a t ion   ove r load  by 1985 w i l l  depend 

t o  a cons ide rab le   ex t en t  on o u r   a b i l i t y   t o   s o l v e   t h e s e  problems. 

Moreover,  solution  of  the  lead-time  problem is  c r u c i a l   i f   t h e   p o t e n t i a l  

u se fu lness   o f   av i a t ion   w i th   r ega rd   t o   na t iona l   popu la t ion   d i s t r ibu t ion  and 

regional  development  (see  Finding #7) is  t o   b e   r e a l i z e d .   I f   t h i s   o b s t a c l e  

i s  removed, then  the  t imely  development   and  judicious  locat ion  of  new a i r p o r t s  

can serve as c a t a l y s t s   f o r   t h e  development  of new suburban  communities, 
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promote regional  growth  and  economic  development,  and  even  contribute--if 

des i r ed - - to   popuIa t ion   sh i f t s   l ead ing   t o   t he   deconges t ion   o f   u rban  centers. 

These c a p a b i l i t i e s  are deemed p a r t i c u l a r l y   s t r o n g   i f   e f f e c t i v e   i n t e r - u r b a n  

shor t -hau l   sys t ems ,   p re fe rab ly   u t i l i z ing  STOL a i r c r a f t ,  are used t o   l i n k  

these   var ious   types   o f  areas appropr i a t e ly .  

The i n o r d i n a t e   d i f f i c u l t y   i n   r e a l i z i n g  new o r  improved a i r p o r t s  do n o t  

stem pr imar i ly   f rom  the   t echnica l   p roblems  to   be   so lved ,   bu t   ra ther   f rom 

non-technical   obstacles . .   Important   technical   problems do e x i s t   w i t h   r e s p e c t  

t o   a i r p o r t s ,  just as they   do   i n   a i r c ra f t   t echno logy  and ATC, and these   should  

no t   be   neg lec t ed ;   bu t   t he   c ruc ia l   cha l l enge  lies in  br inging  about   changes 

i n  dec is ion-making   ins t i tu t ions  and processes  which w i l l  enable   planning,  

land   acquis i t ion   and   cons t ruc t ion   to   p roceed .  

Two cr i t i ca l  f a c e t s  of t h i s  decision-making realm are: 

0 t he   l oca l   p l ann ing   p rocess  

0 p u b l i c   p a r t i c i p a t i o n   i n   l a n d - u s e   d e c i s i o n s .  

A good  example of l o c a l   p l a n n i n g   d i f f i c u l t i e s  is t h a t  of i n t e r -  

j u r i s d i c t i o n a l   c o n f l i c t s   o v e r   s i t i n g  of a i r p o r t s   i n   m e t r o p o l i t a n  areas, 

where l i t e r a l ly   hundreds   o f   mun ic ipa l i t i e s  and a u t h o r i t i e s  may be   a f f ec t ed  

by a i r p o r t   p l a n s .  The p rac t i ca l   impor t ance   o f   t h i s   f ac to r  is ev iden t  from 

the  experience  of  the  Dallas-Fort  Worth r eg ion :   a i rpo r t   p rog res s  was precluded 

for  years  because  of  competit ive  feuding,  whereas a s h i f t   t o   c o o p e r a t i v e  

p l a n n i n g   l e d   t o   v i a b l e   p l a n s   f o r  what  promises t o  become one  of t he   wor ld ' s  

more i n f l u e n t i a l   a i r p o r t  complexes. As f o r   p u b l i c   p a r t i c i p a t i o n ,   t h e   t o t a l l y  

negat ive  example  of   the  Everglades  a i rport   project  i n  F lor ida   p rovides  

insight  into  the  magnitude  of  the  problem  and  the  general   inadequacy  of 
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p re sen t   p rocesses   t o   dea l  w i t h  it. A t  t h e  same t i m e ,  t h e r e  i s  a h i n t  of t h e  

possible  leverage  for  expediting  airport   development  which  would  be  afforded 

by pos i t i ve ,   cons t ruc t ive   t echn iques .  

There  would  appear t o   b e  a v i r t u a l  mandate f o r   t h e   f e d e r a l  government 

t o   t a k e  a hand in   he lp ing   t o   r e so lve   t hese   p rob lems ,   i f   t he   l ong- range  

p u b l i c   i n t e r e s t  i s  t o  be  served. 

0 Every a i r p o r t  open t o   c i v i l   a v i a t i o n   n o t   o n l y  serves t h e   h o s t  

community bu t   func t ions  as a l i n k   i n   t h e   n a t i o n w i d e  air  t rave l   ne twork ,  

so t h a t  an element of t h e   n a t i o n a l  good--not j u s t   l o c a l   b e n e f i t - -  i s  

present   in   every   case .  

0 Only t h e   f e d e r a l  government   has   the  f inancial ,   organizat ional ,  and 

p o l i t i c a l   r e s o u r c e s   i n   g e n e r a l   t o   c o o r d i n a t e   t h e   e s t a b l i s h m e n t  of 

procedures   designed  to   produce  beneficial   long-range  resul ts ,   ra ther  

than bowing e x c l u s i v e l y   t o   l o c a l   i n t e r e s t   a n d / o r   s h o r t - r a n g e   p r e s s u r e s .  

0 If t h e   f e d e r a l  government i s  g o i n g   t o   i n v e s t   s i z e a b l e  sums i n   t h e  

development  of new o r  more  advanced c i v i l  air  systems,  such as STOL, 

V/STOL, and  advanced  long-range  transports, i t  s t ands   t o   r ea son  

t h a t   t h e  government  must b e   a b l e   t o   p l a n   t h e   i n t r o d u c t i o n  of t h e s e  

as a t o t a l  "system."  This  inlcudes air  t r a f f i c   c o n t r o l  and air- 

port   requirements as w e l l  as a i r c r a f t .  

0 Under the   p re sen t   d iv i s ion   o f   r e spons ib i l i t i e s   fo r   a i rpo r t   deve lopmen t  

i t  is conce ivable   tha t  a major   federa l   inves tment   in  new c iv i l  a i r  

systems  could  be  wasted  by  the lack of s u i t a b l e   a i r p o r t s   t o   s u p p o r t  it. 

Candidate Basic Federal   Undertakings 

5.1 Encourage  improvements i n   t h e   l o c a l   p l a n n i n g   p r o c e s s  as 
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necessary  to  perYiit  orderly  progress  in  civil  aviation, 

so as  to  help  forescall a congestive  transportation  crisis 

by  1985. 

5.2 Encourage  the  development of improved  techniques  for  intro- 

ducing  public  participation  into  airport-related  land-use 

decision-making,  in  order to lead  more  quickly  to  realizable 

development  plans  while  simultaneously  complying  with  recent 

legislation  requiring  such  public  participation. 



6 .  NEED FOR ENVIRONMENTAL PLANNING I N  AVIATION SYSTEM DESIGN 

Statement   of   Finding 

Aviation-spawned strains on the  physical   environment,   which are 

growing; i n   s ign i f i cance ,   can   be   adequa te ly   con t ro l l ed   i f - - and   on ly   i f - -  

- environmental   considerat ions are made a b a s i c   i n g r e d i e n t  i n  f u t u r e  

system  planning  and  design. 

Implications  for  Governmental   Role 

Governmental  action w i l l  b e   r e q u i r e d   t o   p r e v e n t   e c o l o g i c a l   s i d e  effects 

of   av ia t ion   f rom  producing   undes i rab le   soc ia l   impacts   and   a t tendant   cons t ra in ts  

on c i v i l   a v i a t i o n   o v e r   t h e   n e x t  several decades. 

0 The f e d e r a l   a u t h o r i t y   o v e r   a i r p o r t   d e s i g n   s t a n d a r d s   a n d   c e r t i f i c a t i o n  

c o n f e r s   b o t h   t h e   a b i l i t y   t o   i n s u r e   t h e   i n c l u s i o n  of  the  environmental  

cons idera t ions  i n  planning  and a mandate t o  do s o ,  s i n c e   t h e   f u t u r e  

evolu t ion   of   the   na t ion-wide  air  t ranspor t   sys tem w i l l  i n e v i t a b l y  

h a v e   e c o l o g i c a l   r d f i c a t i o n s .  

0 A d d i t i o n a l l y ,   i f   a v i a t i o n  i s  t o   b e   f o s t e r e d  by t h e   f e d e r a l  government 

as a v i t a l  p a r t  of t he  U.S. t ransportat ion  system,  an  important  

c o l l a t e r a l   c o n c e r n   s h o u l d   b e   t o  promote  those a i r  t r ave l   t echno log ie s  

which w i l l  not   have  unacceptable   or   undesirable   environmental   s ide 

e f f e c t s .  

0 The d e f i n i t i o n   o f  whac 1s "unacceptable"  must, i n   i t s e l f ,   b e  a f e d e r a l  

func t ion   a l so ,   s ince   no   o the r  body  can command the  resources  which are 

l ike ly   t o   be   needed  i n  answering  future  environmental-impact  questions 

relative t o  c i v i l  a v i a t i o n   i n  a comprehensive,   publ ic- interested way. 

0 F e d e r a l   i n i t i a t i v e  is made more impera t ive  by the f a c t  that preserva-  

179 
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t i o n  of the  environment   must   be  pre-eminent ly   ant ic ipatory  and 

prevent ive  i n  na tu re ;   once   d i s tu rbed   s e r ious ly ,  the eco log ica l   ba l ance  

which exists today   bo th   loca l ly   and   g loba l ly  may n o t   b e   r e s t o r a b l e .  

Env i ronmen ta l   s ide   e f f ec t s   o f  c i v i l  a v i a t i o n  f a l l  i n t o  two d i s t i n c t  

c a t e g o r i e s :   d i r e c t   a n d   i n d i r e c t .  Direct e f f ec t s ,   cons i s t ing   p r imar i ly   o f  

a i r  po l lu t ion   f rom  a i r c ra f t   eng ine   emis s ions ,  are as y e t   r e l a t i v e l y   m i n o r ,  

b u t   t h i s   c o u l d  w e l l  change i n   t h e   n e a r   f u t u r e .  It is  no ted   t ha t   no i se ,   ano the r  

d i r e c t   e f f e c t ,   d o e s   n o   l a s t i n g  damage to   the  physical   environment   and 

gene ra l ly   has   no   de t ec t ab le   e f f ec t  on ecologica l   ba lance ;  i t  i s  t h e r e f o r e  

properly  considered as a . s epa ra t e   soc i a l   impac t  area (see Finding # 4 ) .  

Ind i r ec t   e f f ec t s ,wh ich   cons i s t   o f   pe r tu rba t ions   wrough t  by land  development 

pa t t e rns   gene ra t ed  by a i r p o r t s ,  are of some importance  presently  and w i l l  

grow worse i5 new supe rpor t s  are b rough t   i n to   be ing   w i thou t   due   a t t en t ion  

t o   t h e i r   i m p a c t  on the  environment. 

Ind i r ec t ,   a i rpo r t - r e l a t ed   env i ronmen ta l   cons ide ra t ions   can   be   c i t ed  

a t  b o t h   t h e   l o c a l   a n d   n a t i o n a l   l e v e l s .   I n   t h e   l o c a l   v i c i n i t y   o f   a n y   a i r p o r t ,  

the  problems are generated  by  the ac t iv i t ies  and  developments  which  spring 

in to   be ing   because   o f   t he   a i rpo r t ' s   p re sence ,  and i n c l u d e   a l t e r e d  water 

runof f   pa t t e rns ,  sewage disposal   headaches,   e l iminat ion  of   oxygen-producing 

p l a n t   l i f e ,  and a l l  t he   o the r   eco log ica l   d i s to r t ions   p roduced   by  any  modern 

u rban iza t ion   pa t t e rn .  The se r iousness  of a l l  these   e f fec ts   depends  upon 

bo th   t he   l oca t ion  and t h e   c h a r a c t e r i s t i c s  of t h e   a i r p o r t ;   g e n e r a l l y ,  an 

a i r p o r t  of  conventional  design w i l l  have more de t r imenta l   consequences   i f  

placed i n  a previously  undeveloped area than i f   l o c a t e d   w i t h i n   o r   a d j a c e n t  

t o  a developed,  urban area. 
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0 A p a r t   o f   t h e   n a t i o n a l   p e r s p e c t i v e  on envi ronmenta l   fac tors  is thus  

t h e   s t r u c t u r i n g   o f   t h e  a i r  travel network s o  t h a t   t r a n s p o r t a t i o n   n e e d s  

can  be m e t  w i t h o u t   s a c r i f i c i n g  areas which are p a r t i c u l a r l y   s e n s i t i v e  

eco log ica l ly .  

0 Another  point  which is relevant to   na t iona l   ne twork   p l ann ing  i s  t h a t  

e c o l o g i c a l  damage i s  l i k e l y   t o   b e  much less s e r i o u s   i f   b u i l t - u p  areas 

are re la t ive ly   dense   and   separa ted   by   l a rge  amounts  of  open space  than 

i f  it occurs  i n  low-density , diffuse,   megalopol i tan  r ' sprawlrr .   This  

impl ies   tha t   the   pos i t ion ing   and   func t iona l   use  of a i r p o r t s   i n   t h e  

n a t i o n a l  a i r  t ransport   system  can  have  long-range  ecological   ramif icat ions 

of   consequence ,   because   the   s t ruc ture   o f   the   a i rpor t   sys tem  can   have  

a cons iderable   in f luence  upon na t ion-wide   popula t ion   d i s t r ibu t ion  

p a t t e r n s .  (See  Finding 87.)  

0 In   the   pas t ,   a i rpor t s   have   been   deve loped   a lmost   exc lus ive ly   a round 

p lans   o f   l oca l   mun ic ipa l i t i e s ,   w i th  only pas s ive   r egu la t ion  and  guidance 

by the  federal   government.  A s  a r e s u l t ,   l o c a l   i n d i r e c t   e n v i r o n m e n t a l  

effects   have  been  general ly   unappreciated--even  to   the  extent  of 

p r e c i p i t a t i n g   t h e   E v e r g l a d e s   a i r p o r t  debacle--and there   has   been  no 

s t ruc tu re   wha teve r   fo r   sys t ema t i c   cons ide ra t ion   o f   t he   eco log ica l  

imp l i ca t ions  of t h e   n a t i o n a l   a i r p o r t   d i s t r i b u t i o n   p a t t e r n .  

The d i r e c t   c a t e g o r y  of environmental   per turbat ions  has  s o  f a r   p l a y e d  

a s e c o n d a r y   r o l e   r e l a t i v e  t o  the   i nd i r ec t   ca t egory ,   w i th   t he   unsu rp r i s ing  

r e s u l t  that little has ye t   been  done t o  set criteria which attack this  

problem,  beyond  requir ing  the  e l iminat ion  of   engine smoke. However, a i r c r a f t  

air p o l l u t i o n  is l i k e l y   t o  become  more sal ient  i n   t h e   n e a r   f u t u r e ,   b o t h  
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q u a n t i t a t i v e l y   a n d   q u a l i t a t i v e l y .   C o n s i d e r i n g   t h e   q u a n t i t a t i v e   a s p e c t :  

0 The q u a n r i t a t i v e   s i g n i f i c a n c e   o f   a v i a t i o n   i n  a i r  p o l l u t i o n   t e n d s  

g e n e r a l l y   t o   b e   d i s m i s s e d   w i t h   t h e   o b s e r v a t i o n   t h a t   a i r c r a f t   p r o d u c e  

only  about 1-2% o f   t h e   t o t a l   i n   u r b a n  areas. 

0 However, a t  least two impor t an t   f ac to r s  are a t  work  which w i l l  raise 

th i s   pe rcen tage  a t  an   acce le ra t ing  rate: t h e   a v i a t i o n   s h a r e   o f   t h e  

t o t a l   t r a n s p o r t   m a r k e t  is increasing  rapidly,   and  the  major   non-aviat ion 

p o l l u t e r s   s u c h  as f a c t o r i e s  and  the  automobile are under   increasing 

p r e s s u r e   t o   " c l e a n  up" quick ly ,  s o  t h a t   t h e i r   p o l l u t a n t   c o n t r i b u t i o n s  

w i l l  soon begin  dropping  off .  

0 Thus, un le s s   p reven t ive   ac t ion  is t aken ,   t he   s t a tus  of c i v i l   a v i a t i o n  

could  change  over  the  next  decade  or s o  from the  comfortable one  of a 

n e g l i g i b l e   p o l l u t e r   t o   t h a t  of a rather   major   offender .  

As f o r   t h e   q u a l i t a t i v e   a s p e c t  of a i r c r a f t  air  p o l l u t i o n ,   t h e   p o i n t   t o   b e  

made i s  t h a t   a i r c r a f t   d i s t r i b u t e   t h e i r   p o l l u t a n t s   i n  a unique way. Other 

sources  of a i r  contamination are a l l  a t  ground level and are concentrated 

p r i m a r i l y   w i t h i n   c i t i e s ;   a i r c r a f t ,  by c o n t r a s t ,   i n j e c t   t h e i r   e f f l u v i a   i n t o  

the   a tmosphe re   a long   t he i r   en t i r e   f l i gh t   pa ths  and a t  c r u i s i n g   a l t i t u d e s ,  

with  only a f r ac t ion   o f   t he   t o t a l   po l lu t ion   pe r   f l i gh t   occu r r ing   i n   u rban  

areas. 

0 A t  p r e s e n t ,   t h i s  may be more b e n e f i c i a l   t h a n   d e t r i m e n t a l ,   s i n c e  i t  

means tha t   on ly  a small p a r t  o f   t he   t o t a l   po l lu t ion   gene ra t ed  appears 

a t  low a l t i t u d e s  where i t  can  endanger   heal th ,   s icken  vegetat ion,   and 

s o  f o r t h .  

0 I n   t h e   f u t u r e ,  however, the  unique  contaminant-dis t r ibut ing 
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c h a r a c t e r i s t i c s   o f   a i r c r a f t  may have  detr imental   environ-  

menta l   e f fec ts ,   and   hence  become a l i a b i l i t y  rather than   an  

advan tage   fo r  c iv i l  av ia t ion .  Concern  over  upper-atmospheric 

contamination by t h e  SST may p r o v e   n o t   t o   b e   u n i q u e   i n   t h i s  

regard;   for   example,   very  dense  low-al t i tude  interurban 

t r a f f i c   cou ld   conce ivab ly   b r ing   w i th  i t  en rou te   po l lu t ion  

problems  which are as yet   unsuspected.  

Regardless of t h e   s p e c i f i c  levels of  aviation-produced a i r  p o l l u t i o n  

a t  any given t i m e ,  i t  must be  remembered t h a t   a v i a t i o n  may be  more 

v u l n e r a b l e   t o  cri t icism than   o ther  ac t iv i t ies ,  and  thus  can ill a f f o r d  

t o   b e   l a x .   C i v i l   a v i a t i o n   t e n d s   t o  act as a " l igh ten ing   rod"   for  

s o c i a l   p r o t e s t  due t o  i t s  v i s i b i l i t y  and the  uneven d i s t r i b u t i o n  of 

i ts s o c i a l   b e n e f i t s  and d i s b e n e f i t s .  As a r e s u l t ,  i t s  n e g a t i v e   s i d e  

e f fec ts   p roduce   v igorous   p ro tes t   even  when they are r e l a t i v e l y  minor: 

witness  the  vociferous--and  effective--hue and c r y   f o r   a i r l i n e s   t o  

c lean  up t h e i r  smoky engines,  even  though  the smoke i s  a miniscule  

f r ac t ion   o f   t he   t o t a l   eng ine   exhaus t ,  which i n   t u r n  adds up t o   t h e  

t i n y  1-2% f i g u r e   c i t e d  earlier. The " v i s i b i l i t y "  of a n   i n f r a c t i o n ,  

w h e t h e r   l i t e r a l l y   o r   i n   t h e  more g e n e r a l   s o c i a l   s e n s e ,   l e a d s   r e l a t i v e l y  

s w i f t l y  and s u r e l y   t o   t h e   c u l p r i t ' s   b e i n g   c a l l e d   t o   a c c o u n t ,   a n d   i n  

any  case of unaccep tab le   en rou te   po l lu t ion   t he   i den t i f i ca t ion  of 

a v i a t i o n  as the   r e spons ib l e   pa r ty  would be   except iona l ly   easy .  

Candidate Basic Federal   Undertakings 

This   Ending  indicates   that   the   cont inued  encouragement   of  c i v i l  

a v i a t i o n  as a major component  of t he   na t ion ' s   t r anspor t a t ion   sys t em 



may be  accompanied  by e i ther   favorable   o r   unfavorable   envi ronmenta l  

consequences,  depending upon whe the r   o r   no t   e f f ec t ive   an t i c ipa to ry  

pla.nning  and  regulation is  employed  by the federal   governemnt.  Basic 

undertakings  which w i l l  be  needed  include: 

6 .1   Es t ab l i sh  and enforce   ra t iona l   envi ronmenta l  c r i te r ia  

and s t a n d a r d s ,   d e s i g n e d   t o   a s s u r e   t h a t   p e r t u r b a t i o n s  

d u e   t o   c i v i l  a i r  systems w i l l  be  contained  within  bounds 

which are acceptab le   bo th   eco logica l ly   and   soc ia l ly .  

6.2 Give p r e v e n t i v e   a t t e n t i o n   t o   p o t e n t i a l   e c o l o g i c a l  damage, 

b o t h   d i r e c t  and i n d i r e c t ,   i n   a i r p o r t   d e s i g n ,   l o c a t i o n ,  

and  operation. 

6 .3   Prevent   an  undue  increase  in  a i r  pol lu t ion- - in   absolu te  

as w e l l  as r e l a t i v e  terms--as a concomitant  of  increased 

a i r  travel. 

6.4 An t i c ipa t e  new types   o f   eco logica l  damage hazards  which 

may be  posed by innovat ive  forms  of   aviat ion,   and  prevent  

the  occurrence  of   any  which  could  have  cr i t ical   and 

i r revers ib le   consequences .  



7. IMPORTANCE  OF C I V I L  AVIATION TO POPULATION DISTRIBUTION AND 
REGIONAL DEVELOPMENT 

Statement of F inding  

Civi l  . . air rou t ing  and a i r p o r t  - system  development  can  contribute 

s i g n i f i c a n t l y   t o   r e g i o n a l  development  and,  potentially,   to  imple- 

mentat ion ~ ." of  . .  .- n a t i o n a l  . - . .. popula t ion  - -ly. d i s t r i b u t i o n   p o l i c i e s .  

. ... . -. . - ." . "  . . . . . ..~ . -.  .- __ 

Implicat ions  for   Governmental   Role  

The n a t i o n  i s  increasingly  concerned  about  population  growth and 

d is t r ibu t ion ,   which  may p o i n t   t o   t h e   n e e d   f o r   t h e   f o r m u l a t i o n   o f   p o l i c i e s  

which   address   th i s  area spec i f i ca l ly .   Th i s   conce rn   coa le sces   ou t  of 

d i spa ra t e   ques t ions   conce rn ing   t he   fu tu re   "qua l i t y   o f   l i f e "  and  socio- 

economic makeup of   the   Uni ted   S ta tes .  It should   a l so  take i n t o   a c c o u n t  

imp l i ca t ions   fo r   such   t h ings  as t r a n s p o r t a t i o n  demand and  impact  on  the 

natural   environment;  some of   these   impl ica t ions  are c o n s i d e r e d   i n   o t h e r  

Findings.  

Th i s   F ind ing   i nd ica t e s   t ha t  c i v i l  a i r  rou t ing   and   a i rpo r t   l oca t ion  

c a n   s i g n i f i c a n t l y   i n f l u e n c e   n a t i o n a l   p o p u l a t i o n   d i s t r i b u t i o n   p a t t e r n s ,   a n d  

can   t he re fc re   s e rve  as an  instrument  of  policy  implementation. 

o The s t ructur ing  of   commercial  a i r  s e r v i c e   c o r r i d o r s  w i l l  t e n d   t o  

s t imula te   g rowth   in   favored  areas and  discourage  growth i n  areas 

no t   s e rved ;   t hus , .   t h i s   s t ruc tu r ing   cou ld   g radua l ly   he lp   b r ing   abou t  

d e s i r a b l e   n a t i o n a l   p o p u l a t i o n   p a t t e r n s .  

It should   be   no ted ,   however ,   tha t   th i s  is a two-edged  sword; i f  

commercial air  serv ice   rou t ing   procedures  are not l i n k e d   t o  what- 

ever p o p u l a t i o n - d i s t r i b u t i o n   p o l i c i e s  are chosen,  they may e a s i l y  

185 
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h e l p  thwart t h o s e   p o l i c i e s .  

0 This  is p a r t i c u l a r l y  true i f   p o p u l a t i o n   r e d i s t r i b u t i o n  i n to  

pa t te rns   d i f fe ren t   f rom  those   o f   today  is decided upon as be ing  

des i rab le ,   s ince   commerc ia l   rou te   pa t te rns   would   need   to   begin  

branching   ou t   f rom  es tab l i shed  markets i n t o  new routes  which  would 

n o t   b e   p r o f i t a b l e  a t  f i r s t .  

0 Thus, i f   a v i a t i o n  were t o  be u s e d   i n  this r o l e  of s t imula t ion   and  

a l t e r a t i o n ,  i t  would  imply a n e e d   f o r   f e d e r a l   s u b s i d i z a t i o n   o f  

the   cor responding   av ia t ion  activities. 

Ai rpor t s   can   a l so   be  of  importzince a t  t h e   r e g i o n a l  level, i n  

he lp ing   to   shape   urban   and   reg iona l   deve lopment   pa t te rns .   In   re la t ive ly  

new, growing areas, where   pa t te rns  are s t i l l  f l u i d   a n d   s u b j e c t   t o   c h a n g e ,  

community development  can  be  affected  to a s u b s t a n t i a l   d e g r e e   b y   a i r p o r t s  

and t h e i r   r e l a t i o n s h i p   t o   t h e  community. Ai rpor t   des ign   and   s ize   charac-  

teristics, type  of a i r  serv ice   p rovided ,   loca t ion   and  number o f   a i r p o r t s ,  

and a i r p o r t  access c h a r a c t e r i s t i c s   c a n  a l l  he lp   t o   de t e rmine   u rban  

growth  pat terns  as w e l l  as t h e   p r o s p e c t s   f o r   i n d u s t r i a l  and  economic 

growth.   Airports   a lone can by  no means d i c t a t e   t h e   e n t i r e   c h a r a c t e r  

o f   t h e s e   p a t t e r n s ,   b u t   t h e y   c a n n o t   f a i l   t o   b e   a n   i m p o r t a n t   i n g r e d i e n t .  

The re la t ionship   be tween  a i rpor t s   and  c i v i l  a i r  service and  popula- 

t i o n   d i s t r i b u t i o n   p a t t e r n s  w i l l  have  re levance  in   any case, whether   the 

government  chooses t o   u s e   a v i a t i o n   a c t i v e l y   o r   p a s s i v e l y   t o   i n f l u e n c e  

p o p u l a t i o n   d i s t r i b u t i o n .  

0 I f  an active approach i s  taken,   the   government   can  direct ly   inf luence 

economic  growth  and  population  patterns,  provided  the  government 
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makes use  of the   r e l a t ionsh ips   be tween   t hese   pa t t e rns  and civil 

av ia t ion .  

0 If instead  the  government  does  not elect t o   u s e  c iv i l  a v i a t i o n  

d i r e c t l y  as a too l   t o   coo rd ina te   r eg iona l   and /o r   na t iona l   g rowth  

p a t t e r n s ,  i t  must s t i l l  r e c k o n   w i t h   t h e   f a c t   t h a t  many American 

towns, cit ies and   reg ions   a l ready   recognize   av ia t ion   impl ica t ions  

f o r  their growth p o t e n t i a l   b u t  lack t h e   r e s o u r c e s   t o  maximize t h i s  

p o t e n t i a l  by p r o v i d i n g   t h e   l a r g e   a i r p o r t s   n e c e s s a r y   t o  accommodate 

service. Federal   ass is tance  and  guidance i s  therefore   needed  by 

these  communit ies ,   and  the manner i n  which t h e  government  provides 

t h i s   a s s i s t a n c e  w i l l  t e n d   e i t h e r   t o   r e i n f o r c e   o r   t o   n u l l i f y   o t h e r  

f e d e r a l   a c t i o n s   d i r e c t e d  more spec i f i ca l ly   t oward   con t ro l  of 

popu la t ion   d i s t r ibu t ion .  

Candidate  Basic  Federal   Undertakings 

I f   t h e   f u l l   p o t e n t i a l  of c i v i l  a v i a t i o n   f o r   t h e  management of   populat ion 

t r ends  and  achievement of des i r ed   r eg iona l  economic  growth is t o  be  

r ea l i zed ,   ce r t a in   unde r t ak ings  w i l l  be   needed  on  the  par t   of   the  

federal   government.  The fol lowing are r e l e v a n t   i n   t h i s   r e g a r d :  

7 . 1  P r o v i d e   f e d e r a l   a s s i s t a n c e   i n   r e s p o n s e   t o   l o c a l   g o v e r n m e n t a l  

e f f o r t s   t o   d e v e l o p   c i v i l   a v i a t i o n   s e r v i c e s  as p a r t   o f   t h e i r  

economic  development  plans, t o  t h e   d e g r e e   t h a t   t h i s  assist- 

ance  does  not  conflict   unduly  with  achievement  of  higher- 

level f e d e r a l   p o l i c i e s   c o n c e r n i n g   d e s i r e d   t r e n d s   i n   p o p u l a -  

t i o n   d i s t r i b u t i o n .  

7.2 U t i l i z e  active n a t i o n a l   p o l i c i e s   c o n c e r n i n g   c i v i l   a v i a t i o n  
\ 
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routes,  services, and airport development to  help implement 

policies concerning rational population distribution and 

regional development. 



8. USEFULNESS OF STOL  SYSTEMS  FOR  INTERURBAN TRAVEL 

Statement  of  Finding 

._ Sign i f i can t   soc i a l .   bene f i t s   can   be   r ea l i zed ' t h rough  improved  short- 

h a u l   i n t e r u r b a n   a v i a t i o n   ( p a r t i c u l a r l y  STOL) sys t ems   u t i l i z . i ng   a i rpo r t s  

i n  urban-f r i nge ,  "new town", and  growth-center  locations;  however, 

cen te r - c i ty  STOLports appear   impract icable  and   o f   ques t ionab le   u t i l i t y  

i n  a l l  bu t  a few except iona l  cases. 

Implications  €or  Governmental  Role 

The importance  of   short-haul   interurban travel was disclosed  by the 

1967  Census of Transportation,  which showed tha t   about  40% of all person- 

miles t r a v e l e d   o c c u r r e d   i n   t h i s   s e c t o r .  Heavy r e l i a n c e   f o r   s u c h  trans- 

p o r t a t i o n  is now being  placed upon a s ingle ,mode  of travel-the  auto- 

mobile--whose fur ther   growth i n  t r a f f i c   c a p a b i l i t y  is  approaching 

fo reseeab le  limits due t o  highway conges t ion ,   fo r  which. on ly   l imi t ed  

re l ie f   can   be   ob ta ined  by inc reas ing  highway capac i ty   w i th   add i t iona l  

l anes .  There is a lso   increas ing   oppos i t ion   to   paving   over   ever - in-  

creasing  amounts of valuable  land  with  roadways,   which  already  cover a 

t h i r d   o r  more o f   t he   t o t a l   l and .  area i n  many cit ies.  

While the   overa l l   impor tance  of  good a i r  t r a n s p o r t a t i o n   t o   t h e  U . S .  

way of l i f e   h a s   b e e n   p o i n t e d   o u t ,  some un ique   f ace t s   o f   t h i s  mode of 

travel must  be  recognized i n   t h e   s h o r t - h a u l  realm. 

0 Aviation  systems  depend upon t e r m i n a l   f a c i l i t i e s  (i.e., a i r p o r t s )  

which are much more s o p h i s t i c a t e d  and  complex than   t hose   t yp ica l   o f  

ground  t ransportat ion.  

e A i r  travel has the advantage  over   ground  t ransportat ion  of .   not  

189, 
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requiring  prepared  r ights-of-way.  Therefore,  i f   t h e   c o n s t r a i n t s  

upon a i r p o r t  development are removed, there is p o t e n t i a l l y  more 

f l e x i b i l i t y  i n  s e t t i n g  and a l t e r i n g  air routes   than   ground  routes .  

e The aerospace   indus t ry  as it  e x i s t s   t o d a y   p o s s e s s e s   t h e   c a p a b i l i t y  

fo r   r ap id   nea r - t e rm  t echno log ica l   p rog res s ,   g iven   appropr i a t e  

economic i n c e n t i v e s ,  so tha t   aeronaut ica l   deve lopments   could   y ie ld  

considerable  improvements i n  service r e l a t i v e l y   q u i c k l y .  

e I f   t h i s  were done, i t  could   g ive   the   na t ion   brea th ing  time during 

the  decade  or  more  which may be   needed   to   b r ing   to   bear   widespread  

high-speed  ground  t ransportat ion  systems  for   very  high  capaci ty  

service. 

However, t h i s   a v i a t i o n   p o t e n t i a l  i s  f a r  from  being m e t  by cur renc  

t rends.   Short-haul  a i r  travel is growing i n   a b s o l u t e  terms, b u t   n o t   f a s t  

enough t o   m a t e r i a l l y   a f f e c t   t h e  impending c r i s i s   i n   o v e r a l l   s h o r t - h a u l  

travel. Indeed,   the   current   t rend  in   aviat ion  toward  ever- longer  

ave rage   s t age   l eng ths   sugges t s   t ha t   t he  a i r  share   o f   the   shor t -haul  

market   might   even  begin  to   decl ine  unless   s teps  are t a k e n   t o   b o l s t e r  it. 

I n  areas of   h igh   and   increas ing   t rave l   dens i ty ,   the   need  is both  

f o r   i n c r e a s e d   c a p a c i t y   a n d   f o r   r e d u c e d   p o r t a l - t o   p o r t a l   t r i p  time. 

When p o l i t i c a l  and s o c i a l   o b j e c t i o n s ,  land c o s t s ,  and i n t e r f a c i n g   w i t h  

urban   sur face   t ranspor ta t ion  are a l l  taken   in to   account :  

e It appears t h a t   i n  most ca ses   t he   cen te r - c i ty  STOLport concept 

very  probably is no t  as des i rab le   in   meet ing   these   requi rements  

as urban-fr inge STOLports (rim-ports)   with good high-speed 

access   t o   one   ano the r  and t o  downtown areas. 
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0 The few cities i n  which  center-ci ty  STOLports  do appear   to   have  

merit are those   in   which- -genera l ly  by acc ident  of geography-- 

s u f f i c i e n t   l a n d  i s  p r a c t i c a l l y   o b t a l n a b l e  a t  a l o g i c a l  STOLport 

loca t ion ,   a round  which   the   l and   use   happens   to   be   reasonably  

compa t ib l e   w i th   a i r c ra f t   ope ra t ions .  

To t h e   e x t e n t   t h a t   s h i f t s   i n   p o p u l a t i o n   d i s t r i b u t i o n  are t o   b e  

fos t e red   o r   a l l owed  as through  the  development  of new towns  and t h e  

s t i m u l a t i o n  of e x i s t i n g  small towns having  growth  potent ia l ,  the emphasis 

must  be on f l e x i b i l i t y  and  f requence  of   service,  as opposed t o   h i g h  

capac i ty .  

The c a p a b i l i t y   f o r   g r o w t h   i n   c a p a c i t y  must be   p re sen t ,   s ince  i t  is  

p r e c i s e l y   t h i s  growth  which  would  be of i n t e r e s t ,   b u t   c a p a c i t y  

is n o t   t h e  most c ruc ia l   f ac to r   fo r   ope ra t ions   du r ing   ea r ly   phases  

of s e r v i c e .  

o The c o n s t r a i n t s  imposed upon t h e   u t i l i t y  of c i v i l   a v i a t i o n   b y   a i r p o r t  

access  problems  should be  much less s e v e r e   i n   t h e  case of  growth 

c e n t e r s   t h a n   i n   t h e  case of   deve loped   met ropol i ;   bu t   th i s   ear ly  

advantage  must   not   be   exploi ted  in   such a way as t o   f o r f e i t   l o n g -  

r ange   bene f i t s .  

0 A balance  must  be  struck  between  those  interurban  short-haul 

av ia t ion   sys tems  des igned   to   se rve   es tab l i shed   popula t ion   cen ters  

and  those  oriented  toward smaller growth centers. Soph i s t i ca t ed  

v e h i c l e s   a n d   a i r p o r t s  w i l l  be   r equ i r ed   t o  serve high-capacity 

in te r -met ropol i tan  areas, whereas  adequate  and  appropriate service 

t o  small growth  centers  can  be  provided by less s o p h i s t i c a t e d  



equipment and terminal facilities. 

Candidate Basic Federal   Undertakings 

T h i s   F i n d i n g   i n d i c a t e s   t h a t   s o c i a l l y . r e n a r d i n g   r o l e s ' c a n  be played 

by appropr i a t e  c i v i l  av ia t ion   sys t ems  i n  the   shor t -haul   in te rurb-an  travel 

s e c t o r ,   b o t h   i n   i n f l u e n c i n g   p o p u l a t i o n   d i s t r i b u t i o n   p a t t e r n s  and i n   h e l p i n g  

f o r e s t a l l   t h e   c o n g e s t i v e  crisis i n   t r a n s p o r t a t i o n   w h i c h   p r e s e n t l y  

appears   l ike ly   by  1985. If a v i a t i o n  is i n   f a c t   t o   p e r f o r m   t h e s e   t a s k s ,  

certain fede ra l   unde r t ak ings  w i l l  be   requi red ,   such  as: 

8.1  Promote  improvements i n   t h e   c a p a b i l i t y   o f   c i v i l   a v i a t i o n   t o  

s e rve   h igh -dens i ty   i n t e rc i ty  travel demands i n  populous  corr i -  

dors ,  as needed to   he lp   p reven t   conges t ive  breakdown  of shor t -  

haul   in te r -met ropol i tan   g round  t ranspor ta t ion   p r , io r   to   in t ro-  

duct ion  of   high-capaci ty ,   h igh-speed  ground  t ransportat ion 

systems. 

8 .2  Promote  improvements i n   t h e   c a p a b i l i t y   o f   c i v i l   a v i a t i o n  

to   sa t i s fy   needs   for   low-dens i ty ,   modera te ly   h igh- f requency  

t r a v e l   t o  and  from  selected smaller growth  centers .  

8 . 3  Develop  means f o r   e f f e c t i v e l y   i n t e g r a t i n g   t h e   s y s t e m s   p r o v i d e d  

f o r  r 'populous  corridor"  and  "growth  center"  service respec- 

t ive ly ,  so  as t o   o p t i m i z e   t h e   o v e r a l l   c o n t r i b u t i o n   o f   a v i a t i o n  

t o   i n t e r u r b a n   t r a n s p o r t a t i o n   s e r v i c e .  



9. ECONOMIC IMPORTANCE OF CIVIL  AVIATION 

Statement  of  Finding 

Civi l  av-iation _- .._I. is . . a . ~ _ . L  s t rong , -gon t . r ibu to r   t o   t he   na t iona l  economy 

i?Lt_e?n_S_ . o f _ m ~ ~ - o ~ . e ~ , p r o d u . c t i - v i f y _ , ~ ~  technoloaical  advancement,  and 

con t r ibu t ion  - - _ "~_  i ~ _  "l__ t o  a . favorable  . - i n t e r n a t i o n a l   b a l a n c e   o f  payments. 

Implicat ions  for   Governmental   Role  

A v i a t i o n   o f f e r s   t h e   p o s s i b i l i t y   o f   m a j o r   b e n e f i t s   t o   s o c i e t y  and t o  

the   na t ion ' s  economy. It can   ma te r i a l ly   a f f ec t  employment  and p roduc t iv i ty  

as w e l l  as t h e  U.S. ba lance  of  payments,   while  simultaneously  contributing 

t o  advancement of t he   na t ion ' s   t echno log ica l   base .  The economic b e n e f i t s  

considered  here  do n o t   r e s u l t   p r i m a r i l y  from the  service provided  by 

a v i a t i o n   i n  i ts  fundamen ta l   t r anspor t a t ion   ro l e ,   bu t   r a the r  are by- 

products  of  the  technology  and commerce which  typify  the  aerospace  and 

a v i a t i o n   i n d u s t r i e s .  

The l inkage  between  the  balance  of payments  and c i v i l  a v i a t i o n  

programs is  s t r o n g e s t   w h e r e   a i r c r a f t   e x p o r t s  are involved. The sale of 

a i r c r a f t   t o   o t h e r   c o u n t r i e s   a l s o   h e l p s   g e n e r a t e   h i g h  employment and 

indus t r i a l   p roduc t iv i ty   i n   t he   ae rospace   i ndus t ry ,   wh ich  is one of t h e  

na t ion ' s   l a rges t   employers .  This b e n e f i t  is qu i t e   p rominen t   i n   t he  a i rc raf t  

i n d u s t r y ,   b e c a v s e   t h e   c h a r a c t e r i s t i c s  of the  product   cause  aerospace 

manufactur ing  to   remain  ra ther   labor- intensive  despi te   very  high  pro-  

d u c t i v i t y .  

There are a t  least t h r e e   i n t e r r e l a t e d   f a c e t s   t o   t h e  economic des i r a -  

b i l i t y   o f   h a v i n g  American a i r c r a f t  which  can  compete in   the   wor ld   marke ts :  

. 193 
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Any U.S. p roduct   so ld   abroad  a t  a p ro f i t   he lps   t he   ba l ance   o f   paymen t s ,  

and  modern  commercial a i r c r a f t  are big-money items. 

In the   absence  of   compet i t ive American aircraft  t o   s e r v e  a commer- 

c i a l l y   v a l u a b l e  market, fore ign   products  w i l l  t end   to   be   impor ted   bv  

U.S.  opera to r s   w i th  a co r re spond ing   nega t ive   e f f ec t  upon t h e  U.S. 

balance  of  payments. 

The a b i l i t y   t o  s e l l  American a i r c r a f t  of a given  type  abroad 

introduces  economies  of scale which   can   enable   re la t ive ly  small, 

spec ia l i zed   domes t i c   av i a t ion  markets t o   b e   s e r v e d   b y  American 

equipment  even  though  these  markets  could  not  by  themselves  support 

the  development of that   equipment .  

It is  i n t e r e s t i n g   t o   n o t e   t h a t  one  of  the warmer debates   surrounding  the 

American SST dea l s   w i th   p rec i se ly   t he   ba l ance   o f  payments i s s u e ,   i n  

which a l l  t h r e e  of t hese   f ace t s   can   be   d i sce rned .  

The technological  advancements  generated by t h e  U.S. aerospace 

indus t ry ,   whi le   they  are n o t   r e a d i l y   q u a n t i f i a b l e ,   c o n s t i t u t e  a va luable  

resource  economically as w e l l  as i n  a na t iona l   s ecu r i ty   s ense .   Thus ,  

wherever a f u l l   a n a l y s i s   o f   t h e   t r a n s p o r t a t i o n   a n d   s o c i a l   b e n e f i t s  and 

d i s b e n e f i t s  of a proposed new avia t ion   research   program  or   sys tem  does  

n o t   l e a d   t o  a d e f i n i t i v e  "go/no-go" decis ion,   economic  considerat ions 

inc luding   the   expec ted   s t imula t ion   of   t echnology may become t h e  de- 

termining criteria. 

Candidate Basic Federal   Undertakings 

I f   t h e   f u l l   p o t e n t i a l  of c i v i l   a v i a t i o n   t o   h e l p   a c h i e v e  U.S. economic 

and  world  trade  goals i s  t o   b e   r e a l i z e d ,   c e r t a i n   b a s i c   u n d e r t a k i n g s  on 
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the  part of the  government  will  deserve  consideration: 

9.1 Support,  through  subsidies  or  by  other  appropriate  means, 

those  functionally  and  socially  desirable  civil  air  system 

developments  which  can  contribute  most  to  greater  employ- 

ment  and  technological  advancement,  but  which  cannot  be 

supported  by  the  private  sector  alone. 

9.2  Support,  through  subsidies  or  by  other  appropriate  means, 

those  civil  air  system  developments  and  research  programs 

that  offer  the  best  prospects  for  increasing U.S. foreign 

sales,  and/or  preventing  unacceptable  growth  in  foreign 

sales  to  the U. S. 





r 

FOOL'NOTES 

1. 

2. 

3 .  

4. 

5. 

6.  

7 .  

8. 

9. 

10.  

11. 

12. 

13. 

14. 

15. 

Urban Travel P a t t e r n s   f o r   A i r p o r t s ,  Shopping  Centers,  and 
I n d u s t r i a l   P l a n t s ,  N.C.H.R.P. Report Number 24, Highway 
Research  Board,  1966. 

Report".of  Department  of  Transportation A i r  T ra f f i c   Con t ro l  
Advisory  Committee,  Vol. 1, December,  1969. 

~ ___ 

de  Brigard,  Raul,  and  Olaf H e l m e r ,  Some P o t e n t i a l   S o c i e t a l  
Developments  1970-2000  (Middletown,  Connecticut: I n s t i -  
t u t e   f o r   t h e   F u t u r e ,   1 9 7 0 ) ,  pp. 20-21. 

- Ib id . ,  p.  125. 

DOT/FAA, - National  Aviation  System  Policy Summary (Washington, 
D.C.: March, 1970),  p.  100. 

Allegheny - A i r l i n e s  v. V i l l age  of  Cedarhurst,  132 F.  Supp.  871 
(1955). 

" American Ai r l ines   v .  Town of  Hempstead, 272 F. Supp.  226 (1966). 

Be rn tha l ,   E r i c ,  and Peter Steenland,  "Airport  Noise  and  Location: 
Legal  and  Contextual  Analysis"  (Unpublished  paper  prepared 
f o r  Law 344,  495  and  501, The Nat iona l  Law Center ,  The  George 
Washington  University,  Washington, D.C., F a l l  1969 - Spring 
19  70) . 

I . d . ,   p .   5 1   f f .  

Highway Research  Board, Urban Travel P a t t e r n s   f o r   A i r p o r t s ,  Shop- 
ping  Centers ,   and  Industr ia l   Plants ,   Report  No. 24 t o   t h e  
Nat ional   Cooperat ive Highway Research  Program,  1966,  p. 5. 

- Ib id . ,  pp. 29-30. 

S t an fo rd   Resea rch   In s t i t u t e ,  An Economic Analysis  of VTOL and STOL 
Transport   Aircraf t ,   (February,   1965) .  

Haar, Charles  M . ,  "Airport   Noise and t h e  Urban Dweller, A Proposed 
Solut ion,"   The.Appraisa1  Journal   (October ,   1968) ,  pp. 551-558. 

Keynes, John  Maynard, The General  Theory  of Employment, I n t e r e s t  
and Money (New York:  Harcourt , Brace, 1936). 

FAA, Planning  and  Design Criteria for   Met ropol i tan  STOL P o r t s ,  
Chapter 3,  Par.  4 

19 7 



19 8 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

Leopold,  L.B.,  Hydrology  for  Urban  Planning,  Survey  Circular 554 
(Washington,  D.C.:  U.S.  Department  of  the  Interior, 1968). 

Lozano, E.R.,  et  al.,  Air  Pollution  Emissions  from  Jet  Engines, 
Report  to  the  60th  Annual  Meeting of the APCA, Cleveland,  Ohio, 
June,  1967. 

George,  R.E.,  et  al.,  "Jet  Aircraft: A Growing  Pollution  Source," 
Journal  of  the  Air  Pollution  Control  Association, 19, No. 11 
(November,  1969). 

Hochheiser,  Seymour,  and  E.R.  Lozano,  Air  Pollution  Emissions 
from  Jet  Aircraft  Operating  in  the  New  York  Metropolitan  Area 
(Society of American  Engineers, 1968). 

U.S. Department  of  Health,  Education  and  Welfare,  Nature  and  Control 
of Aircraft  Engine  Exhaust  Emissions,  Report  of  the  Secretary 
to the U.S. Congress,  December  1968. 

Lozano, OJ. &. 
Keynes, OJ. &. 
U.S. Department  of  Labor,  Bureau of Labor  Statistics,  Occupational 

Employment  Patterns  for  1960  and  1975,  Bulletin  No.  1599, 
Washington: U.S. Government  Printing  Office,  1968, p. 52. 

I N . ,  p. 53. 

National  Science  Foundation,  Science  Resources  Studies  Highlights, 
NSF  70-12,  1970. 

U.S. Department  of  Labor,  Occupational  and  Employment  Patterns, 
p. 134. 

Goodrich,  Carter,  Government  Promotion  of  American  Canals  and  Rail- 
roads  (New  York:  Columbia  University  Press,  1960). 

Gater,  Paul  Wallace,  History  of  Public  Land  Law  Development,  Public 
Land  Law  Review  Commission,  Washington,  D.C.,  Nov.  1968, pp. 
341-386. 

Eichler,  Edward  P.,  and  Marshall  Kaplan,  The  Community  Builders 
(Berkeley & Los  Angeles:  University  of  California  Press,  1967), 
pp. 13-16.  Note  also  legislation  such  as  the  Federal  Aid 
Highway  Act  of  1952,  and of the  F.H.A.  insured  loan  programs 
over  the  past  three  decades. 



19 9 

30. E. g . ,   Bui lding the American City,   Report   of the Nat iona l  Commission 
on Urban  Problems t o  the Congress  and t o  the   P res iden t   o f  the 
United  States ,   1969.  

31. Consulting  Engineer  Magazine, O c t .  1969, New Urban Centers ( r e p r i n t  
by   Lou i sv i l l e   and   J e f f e r son  County Air Board), p. 3. 

32. Downs, Anthony, "Al te rna t ive  Forms of   Future  Urban Growth i n  the 
Uni ted   S ta tes , "   Journa l  of t h e  American I n s t i t u t e  of Planners ,  
January  1970, pp. 3-11. 

33. Pickard,  Jerome  P.,  Dimensions of Metropolitanism, Research 
Monograph #14 (Washington, D.C.: The  Urban Land I n s t i t u t e ,  
1967) . 

34.  Schimpeler,   Charles C . ,  The Growth of the Indus t r i a l   Pa rk :  New 
Community Complex t o  Have Ai rpor t  as Hub, Consulting  Engineer,  
March 1970  (Reprint   for  The Lou i sv i l l e   and   J e f f e r son  County 
A i r  Board). 

35. Schimpeler,   Charles C., The Airpor t / Indus t r ia l /New Community Complex: 
The D e f i n i t i o n   f o r  a Concept f o r   T o t a l  Urban Development,  paper 
presented  a t  22nd  Annual  Conference,  Airport  Operators  Council, 
Incorporated,   Century  Plaza  Hotel ,  Los Angeles ,   Cal i fornia ,  
October  14,  1969. 

S ix ,   For res t ,   and  Hanan A. Kevitt, "The Regional  Airport:  Problems 
i n   D e f i n i t i o n , "  p. 5,' Fig.  3,  Poten t i a l   Reg iona l   A i rpo r t s ,  F.A.A. 
National  Airport   Plan  1968,  National  Aviation  System  Planning 
Review Conference,  Washington, D.C., Apr i l   14 ,  1970. 

Sleeper ,  Raymond, Small   Airports ,  Economic S t imulus   fo r  Semi-Rural 
Areas, p.  2,  Address t o  the University  of Tennessee 175th 
Anniversary  Conference  on A i r  Transpor ta t ion ,  The Ai rpor t  
and t h e  Community, Knoxville,  tenn.,  June  17,  1970. 

S .D. C. Magazine, Vol. 13, No. 3, "Master Planning an Aviation  System," 
p. 15. 

36. Pickard,  Jerome  P., Is D i s p e r s a l   t h e  Answer t o  Urban 'Overgrowth,' 
Urban Land Ins t i tu te ,   January   1970,   p .  8 and  Table 4 .  

37.  Schimpeler, x. G. ( c i t a t i o n  number 35) 

38. Schimpeler,  Charles G., The Reg iona l   A i rpo r t / Indus t r i a l  Complex: 
An Opportunity  and  Challenge  for Urban  Systems  Planning,  Technical 
Pape r ' p repa red   fo r   P re sen ta t ion  a t  t h e  American I n s t i t u t e  of 
Planners  1970  Conference i n  Minneapolis,  Minnesota,  October 12-21, 
1970,  pp. 7-8. 



200 

39.  North  Central  Texas Council  of  Governments;  Dallas/Fort Worth 
Regional Economic Impact,  February  1970,  pp. 11-12. 

40.   Nat ional   Airport  (A Mult i -Mil l ion  Dollar  Business)--What It Means 
t o  Virginia,   pamphlet  by  Arlington Chamber of Commerce, 
Arl ington,   Virginia .  (No d a t e ) .  

41. Impl ica t ions  of the National   Environmental   Pol icy A c t  of  1969 Upon 
Civil Aviat ion,  A Report on the Social   Impacts   of  Civil Aviat ion 
prepared   by   the   Jo in t  DOT/NASA Civil Aviation  Policy  Study, 
Washington, D.C., September 1, 1970. 

42. I n d u s t r i a l  Districts Restudied, Urban Land I n s t i t u t e   T e c h n i c a l  
B u l l e t i n  41, A p r i l  1961, p. 40 as quoted  and commented upon  by 
Dorn  McGrath, Jr., A t  the  Airport   Operators   Counci l ,   Incorporated 
Conference,  October  12-16,  1969. 

43. State-Local   Taxat ion  and  Industr ia l   Locat ion,  A Commission Report 
by the Advisory Commission on  Intergovernmental   Relat ions,  
April ,   1970,  Chapter 5, pp. 59-70.. See   a l so  Commission Report ,  
Urban  and Rural   American  Pol ic ies   for   Future  Growth, A p r i l  , 1968, 
pp.  140-143. 

44. Schimpeler, *. - c i t a  ( c i t a t i o n  number 38) 

45. Bol l inger ,  Lynn L.,  Decision-Making to   Determine  Early Advent  of 11 

STOL," Vertical World  (July-August  1969),  pp. 13-16. 

46. Bambiger, Michael, and Hugo L. Vandersypen,  Major  Commercial  Airport 
Location,  Research  Report  of the  Transportat ion  Center ,   North-  
western  Universi ty ,   (Evanston,  Ill., August  1969), pp.  127 f f .  

47.  Survey  Research  Center,  University  of  Michigan,  "Election  Survey 
1964,"   p r in ted   in  Almond and  Verba, The Civic Culture,  1966. 

48. U. S. Congress,  Senate  Committee  on  Aeronautical  and  Space  Sciences, 
Aeronautical   Research and  Development Policy,   Rept.  No. 957 
(January 31, 1968),   90th Cong., 2nd Sess .  

49. Keefer, Louis E. ,  Urban Travel Pa t t e rns   fo r   A i rpo r t s ,   Shopp ing  
Centers ,   and   Indus t r ia l   P lan ts ,   Nat iona l   Coopera t ive  Highway 
Research  Program  Report No. 24 (Washington:  The Highway Research 
Board,  1966),  p. 5. 

50. Ib id .  , pp. 29-30. 

51. Baker,  Robert F., and Raymond M. Wilmotte,  Technology  Decisions i n  
Airpor t  Access, a r epor t   p repa red   fo r  the Urban  Transportation 
Research  Council (New York: American Society  of  Civil Engineers,  
1970),  p. 11. 



201 

52. Keefer,  %* G., p-. 32. 

53. Vickrey, William, " P r i u n g  as a Tool in Coordinat ion of Local 
Transportat ion,"  i n  Transpor t a t ion  Economics (New York, 1965, 
p.  276. 

54, Higbee,  Edward, The Squeeze (New York, 19601, p -  51. 

55. Gal l ion ,   Ar thur  B., The  Urban P a t t e r n  m e w  York,  19531, p, 216. 

56. Gommittee f o r  Economfc; Development  Developing  Metropolitan 
Transpor t a t ion   Po l i c i e s :  A Guide for  Local  Leadership 
(Neu York,  19651,  p. 21  

57. Regional   Plan  Associat ion,  "The Region 's   Airports :  A P o l i c y  on A i r  
Travel f o r   t h e  New York  Region,"  Regional P l a n  News No. 89 
(July  1969),  p. 3. 

58. Dyckman, John M., "Transportat ion i n  Cities." in. Cities Scien- 
t i f i c  Americau Book (New York: Knopf,  1965), p. 44. 

59. Bellamo,  Salvatore J.,  e t  al., Fac tors ,  Trends, and  Guidelines 
R e l a t e d   t o  T r i p  Length, .Nat ional   Cooperat ive Highway Research 
Prograrn.Rep.ort No. 89 (Washington: Highway Research,  1970), 
e s p e c i a l l y  p. 17 .  

60.  Syracuse, Lee Anthony,  Zoning, Its Future--40 Years t o  Double  Urban 
Housing,  National  Association  of Home Builders  (Washington, D.C.: 
me., n.d..).  For further development see a paper  by James M. 
Brown, The Need €or  a National   Bui lding Code and  National 
Land Use Regulations,   prepared. while a c o n s u l t a n t   t o  AVCO- 
Economic  Systems Corporation,  Washington,. D . L ,  February,  1969. 

61. Fos te r ,   Joseph  A., "The Airport--An  Economic Influence"  (Paper  pre- 
s en ted  a t  the   conference  on A i r  T ranspor t a t ion  Versus the Air- 
por t   and   the  Community, Universi ty   of   Tennessee,   June 17-19, 
1970),  p. 10. 

62. Rody, Martin J., The.Air   Revolut ion and the   Na t iona l  Capital Region, 
Nat iona l   Capi ta l   P lanning  Commission Information Series Report  
No. 1 (Washington,  1970),  p. 34. 

63- Bol t ,  Beranek and Newman, Inc., Land Use P lann ing   Re la t ing   t o  
Ai rc ra f t   No i se ,   Repor t   t o   t he  U.S. A i r  Force  and  the U.S. 
Federal   Aviation  Administration  (October  1964),   p.  12. 

64. U.S. Federal  Housing  Administration,  Federal  Housing  Administration 
Nanual, Val, V I I ,  Book 1 (Apri l   1968) ,   paragraph 71453.2. 



65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

7::. 

74. 

75 * 

76. 

77. 

78 t 

79. 

80.. 

81. 

U.S. Federal  Aviation  Administration,  Procedures  for  Developing NEF 
Areas  for  Aircraft  Flight  Operations  (Washington,  1967, p. 11. 

The  Aerospace  Corporation,  Western  Region  Short  Haul  Air  Transporta- 
tion  Sflidy (El Segundo,  California,  April  28,  1970), p. 87. 

McGrath,  Dorn  C.,  Jr.,  "Environmental  Considerations  and  the  Metropol- 
itan  Airport  System"  (Paper  presented  at  the  National  Air 
Transportation  Meeting,  New  York,  Society  of  Automotive  Engineers, 
Inc.,  April  20-23,  1970), p. 3. (SAE Publication No. 700253). 

Ibid. 

Ibid. 

U.S. Federal  Aviation  Administration,  R&D  Plan  to  Increase  Airport 
and  Airway  System  Capacity  (Washington,  1970),  pp. 14-44. 

U.S. Department  of  Transportation,  Department  of  Transportation  Air 
Traffic  Control  Advisory  Committee  Report,  Vol. I (Washington: 
Government  Printing  Office,  1970), p. 28. 

U . S .  Federal  Aviation  Administration,  Aviation  Forecasts  (January 
1970). 

Air  Transport  Association,  Airline  Airport  Demand  Forecasts:  Industry 
Report  (July  1969). 

Keefer, 9. G., pp. 29-30. 

Levin,  Stuart  M.,  "V/STOLs  for  the  Airlines:  Unclogging  the  Short- 
Haul  Corridors,"  Space/Aeronautics  (May  1970), p. 31. 

Ibid. , p. 24. 

Bollinger, op. cit.,  p.  15. 

Stern, A.C., Air Pollution, I (Boston:  Academic  Press,  1962). 

George, 9. - cit . 
Hochheiser  and  Lozano, 9. e. 
McCormick,  R.A.,  and  J.H.  Ludwig,  "Climate  Modification  by  Atmosphere 
Aerosols,"  Science,  15, No. 6 (June 9, 1967), pp. 1358-1359. 

Massachusetts  Institute  of  Technology  Study  Group,  "Summary  of 
Major  Findings  and  Recommendations:  Study  of  Critical  Environ- 
mental  Problems"  (Draft).  Williams  College,  Williamstown,  Mass. 
July  31,  1970. 



203 

82. Nat iona l  Academy of  Sciences/National Academy of Engineering. 
Environmental  Study Group, Report   to   the  Environmental   Studies  
Board,  "Environmental  Problems - South  Flor ida,"   Par t  I. 
Washington, D.C., March 1970. 

83. U.S. Department  of  Housing  and  Urban  Development.  J.P.  Pickard, 
"Future   Prospec ts   for   the   At lan t ic   Seaboard   Megalopol i s , "  
Technical   Paper  No. 7.  (Washington, D.C.: Governemnt P r i n t i n g  
Office,   April   28,   1970).  

84. Thomas, David D., President ,   Fl ight   Safety  Foundat ion,   Inc. ,   speech 
de l ive red  a t  t h e  Awards Banquet  of t h e   1 7 t h  Annual A i r  Sa fe ty  
Forum, A i r l i n e   P i l o t s   A s s o c i a t i o n ,  San Francisco,  22 July  1970,  
p.  2. 

85.  The Integrat ion  of   Quiet   Engines   with  Subsonic   Transport   Aircraf t  
(NASA-CR-72548, August 1, 1969). 

86. Off ice   of   Science and Technology,  Alleviation of Jet Ai rc ra f t   No i se  
Near Ai rpor t s  (Washington, D.C.: GPO, March, 1966). 

87.  Thomas, %. e. 
88.  Bureau  of  Public  Roads,  current  unpublished  draft  of  study  on  urban 

development  and travel, p.  38. 

99. Unpublished  Gallup  Study  for TWA, 1969. 

90.  Urban Transportation  Research  Council,  "Passenger  Psychological 
Dynamics," Journal   of  Urban Transportation,  June  1968. 

91. Data f rom  unpubl i shed   marke t   research   s tudy   done   in   1969  for   f ive  
ma jo r   a i r l i nes ,   quo ted  by a i r l i n e   e x e c u t i v e   i n   r e s p o n s e  t o  queries 
concerning  present   s tudy,  

92. I b i d .  - 
93.  Thomas, 2. e. 
94.  Brunner, G.A., et al.,  User Determined  Attr ibutes   of   an  Ideal  

, Transpor t a t ion  System, Un ive r s i ty  of Maryland,  June  1966. 

95. Bain,  Donald, The Case Agains t   Pr iva te   Avia t ion ,  (New York:  Cowles 
Book  Company, Inc.) ,  p.  9. 



204 

96. 

97. 

98. 

99. 

100. 

101. 

102. 

103. 

104. 

105. 

106. 

107. 

108. 

109. 

110. 

111. 

112. 

Federa l   Avia t ion  Agency, S t a t i s t i c a l  Handbook of  Aviation. 
(Washington, D.C.: Government Pr inking Office, 1969)- 

Burry, William T, "Drunk P i l o t s  Aren't Like ly  To Have Hangovers," 
The Washingtdn  Post (Potomac  Magazine), 14  June  1970. 

Federal   Aviation  Administration,  Washington, D.C. 20590, Reprinted 
from  Aerospace  Medicine, Vol. 40, No. 2,  1969. 

Stephen,  John E., General  Counsel f o r  A i r  Transport   Associat ion of 
America, as quoted   in ,  "Aircraft Noise - Unrelent ing,   Znremit t ing,  
Intolerable ,"   Outlook,  Vol. L, No. 12,  1967,  p.  979. 

Consul ta t ion  wtth D r .  Richard  Bol t ,  16  July  1970. 

Beranek,  Leo,  llNoise,"  Scientific  American, December 1966. 

Consu l t a t ion   w i th  D r .  Richard  Bolt ,  1 6  July  1970. 

Zettel, Richard M., "The A r t  of  Transportation  Planning; Circa 1970," 
Social   Direct ions  for   Technology,  (Background p a p e r s   f o r  summer 
workshop  sponsored  by Commission on Educat ion,   Nat ional  Academy 
of  Engineering,  Warrenton,  Virginia,  8-15 Ju ly ,   1970) ,   foo tnote  2. 

Wrong, Dennis H., "Por t ra i t   o f  a Decade: What t h e  Census 'Nil1 Show 
About t h e   T u r b u l e n t   S i x t i e s , "  New York Times  Magazine  Section, 
2 August  1970, p .  22. 

"Firs t   Nat ional   Goals   Research  Staff   Report   Discovers  Changing 
Values , 'I  The  Washington  Report , Vol. V I ,  No. .8 , 1970, p . 1. 

Department  of  Health,  Education  and Welfare, HETJ News (Washington, 
D.C., 14  Aug. 1970). 

1965  data  from  American  Aviation, May 12,  1969,  p. 81. 1970 d a t a  from 
Aerof lo t  . 

Straszhe in ,  Mahlon R., The In te rna t iona l   Ai r l ine   Indus t ry   (Brookings ,  
1969). 

Shepherd, E. Colston, "An Industry  Without Seed-Corn," New S c i e n t i s t ,  
Ju ly   16 ,   1970,  p- 124. 

European Community, April   1970, p. 12.  

Shepherd, OJ. g . ,  p.  125. 

Lev in ,   S tua r t  M., "Unclogging the  Short-Haul  Corridors,"  Space/ 
Aeronaut ics ,  May 1.970,  p.  28. 

U.S .  Congress., Senate  Committee  on  Aeronautical  and  Space  Sciences, 
Pol icy   P lanning   for   Aeronaut ica l  Research ana  Development, 
S. Rept.,   1966,  89th  Congress, 2d Session,  pp. 237-241. 



APPENDIX  A 

SOCIAL IMPACT-RELATED AREAS NEEDING FURTHER STUDY 



APPENDIX A. SOCIAL IMPACT-RELATED AREAS NEEDING FURTHER STUDY 

During the course  u f  the soc ia l   impact  assessment c a r r i e d   o u t  

by theG\WE'rogram  of P o l i c y   S t u d i e s   f o r  the CARD Study, many  areas 

were encountered i n  which  fur ther   s tudy would c lear ly   be   needed  i n  

o r d e r   t o  make t h e  assessment more  comprehensive. Some of these were areas 

i n  which needed  source  data was unavai lab le ;  some were areas which 

were beyond the scope  of the p resen t   s tudy  i n  terms of time and  resources;  

some were areas which of   necess i ty   could   no t   be   s tud ied   concurren t ly  

wi th   t hose  examined s o  f a r ,   because   o f   l og ica l   s equenc ing   o f   e f fo r t .  

A number of   these items are of  such a n a t u r e  that they  could  be 

addressed   mos t   e f fec t ive ly   by   an   in te rd isc ip l inary  research team;others 

are much more s p e c i f i c   i n   n a t u r e  as they   s t and ,  and  could serve -- among 

o the r   t h ings  -- as problem  s ta tements   for   basic   technological  research 

by DOT and NASA which V70Uld b e   r e a d i l y   j u s t i f i a b l e   o n   s o c i a l   g r o u n d s .  

Such "problem-definition" research could   be  of very  great   long-range 

s o c i a l   v a l u e ,  and  would t y p i c a l l y   i n v o l v e  a degree  of   technical   sophis-  

t i c a t i o n  which is e n t i r e l y   a p p r o p r i a t e  t o  the missions  of these agencies .  

The fol lowing summary i d e n t i f i e s  areas need ing   fu r the r   s tudy ,  

organized   by   genera l   subjec t  area b u t   w i t h o u t   a d d i t i o n a l   e l a b o r a t i o n :  

Social  Impact  Assessment  Methodology 

1. P u r s u e   " e f f e c t s "   a n a l y s i s   t o   f i l l  i n  Standard Reference Effects 
Chart (GWU/CARD methodology). 

2. Compare GWU/CARD methodology with o t h e r s  relevant for   t echnology 
assessment s t u d i e s  (e.g., the Delphi  approach).  

3. Conduct a f u r t h e r   i n q u i r y   i n t o  alternative means o f   i den t i fy ing  
technologica l  effects and s e l e c t i o n  o f   t hose   war ran t ing   de t a i l ed  
examination (GW/CARD methodology). 
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4 .  Conduct a f u r t h e r   i n v e s t i g a t i o n ' o f  means of  evaluating,  measuring; 
and q u a n t i f y i n g   s o c i a l   i m p a c t s .   i n   o r d e r '   t o   g i v e  the 'decision- 
maker informat ion '  he' can  work d t h  e f f e c t i v e l y  . 
a. Develop a l t e rna t ive   t echn iques '   f o r   p re sen t ing -as ses smen t  outcomes. 
b .   Construct  a set o f . i n d i c a t o r s  and other  measures  of  effect   and 

s o c i a l   n e e d ,   s p e c i f i c   t o   t r a n s p o r t a t i o n  and c ivi l  av ia t ion .  

5. Perform a cri t ical  ana lys i s   o f   forecas t ing   techniques   to :   de te rmine  
t h e i r   r e s p e c t i v e   s t r e n g t h s .  and weaknesses i n   p l a n n i n g   t r a n s p o r t a t i o n  
systems . 

Natu ra l  Enviroriment  and  Resources 

1. 

2. 

3. 

4 .  

5. 

6. 

7. 

Conduct a comparative  study  of modes (present   and   pred ic tab le   Tuture)  
o f   t r a n s p o r t a t i o n   i n   o r d e r   t o   d e t e r m i n e  their p o t e n t i a l ,   f o r   v a r i o u s  
types of p o l l u t i o n .  

Conduct  an i n v e s t i g a t i o n   $ o r  the purpose  of  determining  the  combina-~ 
t i o n s  of land  use and modes of   t ransportat ion  which w i l l  cause  minimm 
damage to   t he   na tu ra l   env i ronmen t .  

Make a comparat ive  s tudy  of   aviat ion w i t h  o t h e r   t r a n s p o r t a t i o n  modes 
wi th   regard   to   exhaus t ion   of   wor ld   hydrocarbon  and   o ther   na tura l  
resources  . 
Conduct a n   i n v e s t i g a t i o n   t o   g a t h e r   e c o l o g i c a l   d a t a   f o r   o t h e r   t h a n  
l a rge   me t ropo l i t an  areas. 

S tudy   t he   e f f ec t s   o f   h igh   a l t i t ude   emis s ions  on  meterology,  including 
b u t   n o t   r e s t r i c t e d   t o  SST's p o t e n t i a l   f o r  harm i n   t h i s  area. 

Assemble d a t a  as t o   t h e  amount o f   s o l i d  waste produced  by  airports.  

S t u d y   t h e   e f f e c t s  of p o l l u t i o n   a n d   o t h e r   s i d e   e f f e c t s   o f  human 
activities on na tura l   an imal   popula t ions .  

P o l i t i c a l   F a c t o r s  

1. Conduct a s tudy   of   cont rovers ies   assoc ia ted  w i t h  var ious  types ot 
p u b l i c   c o n s t r u c t i o n   i n   o r d e r   t o   d e t e r m i n e  what conditions  evoke a 
d i r ec t   pub l i c   r e sponse .  
a. Do case s tudies   o f   a i rpor t   aeve lopment   and   cont rovers ies  as 

they relate to  urban  renewal   and  publ ic   housing  projects  in 
genera l .  

b .  M a k e  a f i e ld   su rvey   o f   me t ropo l i t an  Washington a i r p o r t  con- 
t r o v e r s i e s .  

2. Analyze the r e l a t i o n  of s p e c i a l   d i s t r i c t s   a n d / o r   a i r p o r t   a u t h o r i t i e s  
with o t h e r   p o l i t i c a l   i n s t i t u t i o n s .  
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3 .  Conduct a s tudy   of   the   var ious  means  of pub l i c   fund ing   u t i l i zed  
i n  the bu i ld ing   o f   a i rpo r t s .  
a. I n v e s t i g a t e   t h e   i m p l i c a t i o n s  of heavy capi ta l   inves tment  

i n   a i r c r a f t   f a c i l i t i e s   f o r   t h e   f i n a n c i a l   w e l l - b e i n g   o f  
individual   local   governments .  

b. Make an   examinat ion   of   a i rpor t   re la ted  bond i s s u e s .  

4.  Conduct a s tudy  to   determine  which  of   the  var ious  forms  of   publ ic  
p a r t i c i p a t i o n   i n   l a n d   u s e   d e c i s i o n s  will produce  the  most  durable 
s o l u t i o n s  and  most success fu l ly   p reven t   d i s rup t ions .  

5. Conduct s t u d i e s   t o  answer the   fo l lowing   ques t ions :  
a. 

b. 

C. 

d. 

e. 

A t  what p o i n t   i n  the pub l i c   hea r ing   p rocess  do c i t i z e n s  
f ee l   t hey 've   pa r t i c ipa t ed   o r   have   been   consu l t ed?  Ihat  
cond i t ions   mus t   ex i s t   be fo re   c i t i zens   pe rce ive  a response,  
even i f   t h e i r  demands are n o t   f u l l y   s a t i s f i e d ?  
How ea r ly   i n   t he   p l ann ing   p rocess   can  community partici- 
p a t i o n   f r u i t f u l l y   b e   i n t r o d u c e d ?  
How well does   the   publ ic   hear ing   process   represent  
community a t t i t u d e s  and d e s i r e s ?  
What w i l l  be   t he   soc i a l /po l i t i ca l   impac t s   o f   t he   deve lop ing  
reg iona l i sm  and   in te r jur i sd ic t iona l   coopera t ion   which  will 
be  encouraged  by  the  requirements of a v i g o r o u s   a i r p o r t  
building  program? 
What impact do pub l i c   cons t ruc t ion   ( a i rpo r t   bu i ld ing ,   u rban  
renewal,  highway  building, etc.) and the   assoc ia ted   cont ro-  
versies h a v e   o n   l o c a l   p o l i t i c a l   l e a d e r s h i p ,   v o t i n g   p a t t e r n s ,  
e l i t e  s t r u c t u r e s ,   e t c . ?  Under  what conditions  do  such con- 
t rove r s i e s   evoke   d i r ec t   ac t ion  as v i o l e n t   p r o t e s t s ,  demon- 
s t r a t i o n s ,  and   confronta t ions?  

6.  Analyze the  cont inued  value  of  mass demonstrations as a n   e f f e c t i v e  
p o l i t i c a l   t o o l .  

7.  Conduct a study  to   develop a sa t i s f ac to ry .means  of conveying t o  
the   publ ic   in format ion   concern ing   the   long-range   cos ts /benef i t s  
of public  works,  and  the  land-use  implications  of  such  works. 

8. Conduct a s tudy   t o   de t e rmine  what t h e   p u b l i c  sees as proper  
p r i o r i t i e s   f o r  this n a t i o n  i n  the   f r J r e seeab le   fu tu re .  

Legal   Fac tors  

1. Conduct  an  examination  of t h e   i n t e r a c t i n g   f e d e r a l   s t a t u t e s   r e l a t i n g  
t o  c iv i l  a v i a t i o n ,   i n c l u d i n g  a s t u d y   o f   t h e   p o t e n t i a l   c o n f l i c t  
between t h e  1970  Airport/Airways A c t  and t h e  1969  Environmental 
Po l i cy  Act. 
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2. Investigate  the  possible  simplification  of  complex  state 
constitutions  to  enable  them  to  deal  more  adequately  with 
modern  technological  advances. 

3.  Study  the  possible  liability  of  the  federal  government  for 
noise-related damage-from aircraft. 

Land-Use  Planning and Regional  Development 

1. Conduct a comprehensive  investigation  into  the  potential  value 
of  civil  aviation  as a tool  for  influencing  population  redis- 
tribution  and  regional  development. 
a.  Examine  the  relationship  between  air  transportation  and 

the  socioeconomic  needs  of  "New Tow~s." 

2. Make a study of land  development  needs  in  major  hub  metropolitan 
areas. 

3. Develop  means  of  measuring  community  consensus on land  use  decisions. 

4 .  Conduct a study  to  determine  if  STOLports  will  serve  as  catalysts 
for  significant  rejuvenation  of  their  environs. 
a.  Identify  the  total  functions,  both  in  regard  to  transportation 

in  general and to  the  neighboring  community,  of a STOLport 
complex. 

5. Conduct a study  to  determine  in  advance  potential  zoning  and  redis- 
tricting  conflicts  which  might  arise  out  of  the  imposition  of a 
new  or  expanded  airport in a given  area. 
a.  Study  competing  land-use  claims  in  connection  with  the  siting 

of  an  airport. 
b.  Study a total  land-development  control  system  for  airports  and 

neighboring  land,  including  advanced  land  acquisition,  innova- 
tive  compensatory  techniques,  joint development/redevelopment 
concepts,  and  the  role  of  federal  legislation. 

6 .  Study  improved  techniques  for  interfacing  rapid  transit  systems  with 
air  terminal.facilities, and the  effects  which  such  techniques 
would  have on urban  and  regional  development. 

Economic  Factors 

1. Investigate  the  "functional"  economic  effects  of  aviation on society, 
through  aviation's  role  as  part  of  the  overall  transportation  system 
providing  mobility  for  people  and  goods. 

2. C0nduct.a  study  concerning  the  competitive  environment  within  the 
civil  aviation  industry,  and  between  the  industry  and  others  which 
by theiraature compete  with it. 
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3 .  I n v e s t i g a t e   t h e   o p e r a t i o n  and  maintenance  costs  of STOLports of 
var ious   types   for ' compar ison   wi th   those   o f   convent iona l  (CTOL) 
facilities. 

4. Carry  out  economic  studies a t  t h e   r e g i o n a l  and l o c a l  level, t o  
complement t h e  macroeconomic ana lys i s   which   has   been   car r ied  
o u t   f o r   t h e   n a t i o n  as a whole. 

5. I n v e s t i g a t e   t h e   e f f e c t s  wh ich   an t i c ipa t ed   dec reases   i n   fo re ign  
sales of U.S. j e t  t r a n s p o r t   a i r c r a f t   i n   t h e   i n t e r n a t i o n a l  
market may have   on   p ro f i t s  and r i s k s   f a c i n g  American a i r c r a f t  
manufac turers ,   and   the   resu l t ing   p ro jec ted   needs   for   federa l  
subsidization  of  development of new a i r c r a f t .  

Psychological   Factors  

1. Conduct a s tudy   of   the   t ranpor ta t ion   needs   o f   the   var ious  c iv i l  
av ia t ion   user   g roups   f rom a psycho log ica l   s t andpo in t   t o   de t e r -  
mine what   people   perceive  those  needs  to   be.  

2. Conduct a s tudy   to   de te rmine  what psycho log ica l   f ac to r s   i n f luence  
popula t ion  movement. 

3. Inves t iga t e   human- fac to r s   imp l i ca t ions   o f   t he   an t i c ipa t ed  mush- 
rooming  expansion  of p r i v a t e   g e n e r a l   a v i a t i o n ,   p a r t i c u l a r l y  
as r ega rds   s a fe ty .  

4 .  Conduct a s tudy  of t h e   i n d i v i d u a l ' s . r e a c t i o n   t o  t raff ic  congest ion 
and  deterlnine the manner i n  which.congestion-affects man's d e s i r e  
t o  travel. 

Noise 

1. Conduct f u r t h e r   r e s e a r c h   i n t o   t h e   e f f e c t s   o f   n o i s e  -- phys io log ica l  
psychological   and  otherwise.--   on 'people .  

2. I n v e s t i g a t e   p o s s i b i l i t i e s   f o r   c o o r d i n a t i o n  among the'technical and 
non- t echn ica l   so lu t ions   t o  the n o i s e  problem. 
a. Conduct a soc ia l   impact   assessment   o f   a l te rna t ive   approaches  

to   no ise   aba tement .  

Telecommunications 

1. Conduct an eva lua t ion   of   the   poss ib le   impact  of telecommunication 
technology  on c iv i l  av ia t ion .  
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General 

1. Extend the e n t i r e  GWU/CARD Study  analysis  through  1995. 
a. Do a f u l l   a n a l y s i s   o f  a l l  civil  av ia t ion   sys tems  (bes ides  

interurban  short-haul)   def ined  by CARD, inc luding   genera l  
av ia t ion   and  air f r e i g h t .  

2. Conduct a study  of the t o t a l  NASA/DOT r e l a t i o n s h i p   t o   d e l i n e a t e  
s p e c i f i c  areas o f   r e i p o n s i b i l i t y  and cont ro l .  

3. I n v e s t i g a t e   i n   g r e a t e r   d e p t h  the s o c i a l  and  economic e f f e c t s   o f  
c ivi l  a v i a t i o n   i n  terms of a t o t a l   t r a n s p o r t a t i o n   s y s t e m .  
a. Perform a full analysis of i n t e r f a c i n g   f a c t o r s .  
b. Study t r a f f i c   p e a k i n g   e f f e c t s ,  w i t h  a t t e n t i o n   t o  means of 

r e l i e v i n g  the congestive  problems  they  impose. 

4. I n v e s t i g a t e  the p o t e n t i a l  uses of atomic  energy i n  the c i v i l  
a v i a t i o n   f i e l d ,   p a r t i c u l a r l y   w i t h   r e f e r e n c e   t o   p o s s i b l e   r e l i e f  
of   deplet ion  of   hydrocarbon  resources ,   a l leviat ing  upper-atmosphere 
p o l l u t i o n   e f f e c t s ,   a n d  so forth, 
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Staff  and  Consultants--The  Program  of  Policy  Studies in Science  and 
Technology, The George  Washington  University 

Key  for  "Task/AsSigmb&it"  'Column-- 

Social  Impact  Task  Unit (SITU) #1: 
02: 

#3: 
114: 
85 : 

I' f 6 :  
117 : 

Study  Phase:  I--Basic  Study  (April 

Transportation-Communications 
Effective  Public  Decision-Making 
Process 
Economic  Resources & Systems 
Knowledge  and  Skills 
Regional  Impacts  and  Interactions 
Social  Behavior  Patterns 
Environmental  Quality:  Social 
& Natural 

1 to  September 1, 1970) 
11--Study  Extension  (September-1, 1970 to  April 30, 1971) 

NAME DISCIPLINE  TASK/ASSIGNMENT 

Amin-Arsala,  Betsy 

Beaconsfiexd,  Marie 

Blatt,  Joseph 

Brankey,  George E. 

Brown,  James M. 

Coates,  Vary  T. 

Danhof,  Clarence H. 

Doscher,  Susan 

Dublin, Kirk 

Community  11--Editorial  Assistant  and 
Development  Special  Studies on Regional 

Impacts 

Journalism 11--Report  Condensation 

Civil  Aviation I--General  Aviation  Forecasting 
R&D 

Business  Adminis-  I--Report  Assembly 
tration & Law 

Law  and  Land  Use  I--SITU 115 
Management 

Political  Science  I--SITU f2 
11--Special  Studies on Regional 

hpac t s 

Economics I--SITU #3 and 1970 Social 
Environment  Integration 

Political  Science  11--Editorial  Assistant 

Law I--SITU 112 

B-1 
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NAME  DISCIPLINE TASK/ASSIGNMENT 

Ericson,  Richard F. 

F;ischer,  Wlliarn 

Foa , Joseph 

Graham,  Philip A. 

Greenberg,  Stuart 

Hensley,  Kathryn  L. 

Holman,  Mary A. 

Houston,  Dee  Ann 

Kasper,  Raphael  G. 

Lingenfelter,  Steve 

Mahoney,  James  E. 

Margolin,  Joseph  B. 

Mayo , Louis H. 

Misch,  Marion  R. 

Mohr,  Frederick 

McDonald,  Phyllis 

Management 1--Transportation/Comunication 
Cybernetics/ 
Communications 

Economics  I--SITu #3 

High Speed  Ground  I--SITU it1 
Tzansportation 
Systems 

Aeronautical  I--SITU Il l  
Engineering  and II--Policy  Impl~ications  Analyst 
Transportation and  Editor,  Contractor  Report 

Political  Science  I--SITU #2 

Motivational  Re-  I--SITU #6 and  SITU #7 
search,  Behavioral 
Science 

Economics 

Ecology 

Nuclear  Physics 

Law 

Organization/ 
Management 

Psychology 

Public Law 

I--Integrated  Analysis: 
Inter-Urban/Short-haul 
Civil  Aviation  Sub-systems 

I--SITU #7 

I--SITU it1 & GWU/CARD  Liaison 

I--Institutional & Social 
Environmental  Aspects of 
Major  Jetport  Installations 

I--GwLT/CARD  Workshop  Director 
11--GWLJ/CARD  Project  Director 

I--SITU #6 and SITU it7 

I and  11--PRINCIPAL  INVESTIGATOR 
I--SITU #4 

Behavioral  Science  I--SITU #6 and SITU 87 
and  Psychology 

Journalism  11--Editorial  Consultant 

Behavioral  Science  I--SITU 116 and  SITU #7 
and S p e c i a l  
Education 



~ ~ _ _ ~  

NAME DISCIP 
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'LINE  TASK/ASSIGNMENT 

Reese , Howard  C. 

Richardson,  R.C. 111 

Ruffin,  Jean 

Saltzmann,  Stephen 

Siegel,  Irving 

Smith,  Michael 

Solomon,  Henry 

Studholme , Edward D . 

Suranyi-Unger , 
Theodore 

Tiller,  Richard 

Wood,  Frederick 

Government  I--Report  Organization 

Management  I--GIJU/CARD  Workshop  and  Study 
Critique 

tions  Analysis 
11--Direction  of  Policy  Implica- 

Sociology/  I--SITU it4 
Political  Science 

Aeronautics  11--Study  Critique  and  Report: 
Condensation 

Economics & I--Study  Critique 
Manpower  Policy 

Economics  I--SITU it3 

Economics  I--SITU it4 

Urban  and  Regional  I--SITU #5 
Planning 

Economics  I--SITU it3 

Impacts 
11--Special  Studies  on  Regional 

Ecology  I--SITU it7 

Electrical  I--SITU it1 
Engineering & 
Business  Administration 

Supporting  Staff 

I--Linda  Taylor,  Penny  Blum,  Ruth  Cooperman,  Eva  Maestas,  Marian  Sterling 

11--Penny  Blum,  Jacquelyn  Howard,  Margaret  Chan 
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NAME DISCIPLINE  TASK/ASSIGNMENT 

Reese,  Howard  C. 

Richardson,  R.C. I11 

Ruffin,  Jean 

Saltzmann,  Stephen 

Siegel,  Irving 

Smith,  Michael 

Solomon,  Henry 

Studholme , Edward D . 

Suranyi-Unger , 
Theodore 

Tiller , Richard 

Wood,  Frederick 

Government  I--Report  Organization 

Management  I--G\U/CARD  Workshop  and  Study 
Critique 

tions  Analysis 
11--Direction of Policy  Implica- 

Sociology/  I--SITU li4 
Political  Science 

Aeronautics  11--Study  Critique  and  Report 
Condensation 

Economics & I--Study  Critique 
Manpower  Policy 

Economics  I--SITU f 3  

Economics  I--SITU li4 

Urban  and  Regional  I--SITU ii5 
Planning 

Economics  I--SITU 83 

Impacts 
11--Special  Studies 

Ecology  I--SITU f 7  

Electrical  I--SITU #1 
Engineering & 
Business  Administration 

on  Regi onal 

Supporting  Staff 

I--Linda  Taylor,  Penny  Blum,  Ruth  Cooperman,  Eva  Maestas,  Marian  Sterling 

11--Penny  Elurn,  Jacquelyn  Howard , Margaret  Chan 
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